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OV THH 

LINNEAN SOCIETY 

01 ? 

ISTEW SOUTH WAIVES. 


WEDNESDAY, MARCH 31ot, 1!)20. 

The Forty-fit’tli Annual (leneral Meeting, together with tlie Ordinary Monthly 
Meeting was held in the Linneon Hall, Ithaca Hoad, Elizabeth Bay, on Wednesday 
evening, March 1920. 

ANNUAL GENERAL MEETING. 

Mr. J. J. Fletcher, M.A., B.Sc., President, in the Chair. 

The Minute® of the preceding Annual General Meeting (March 26th, 1010) 
M'ere read and confirmed. 


PRESIDENTIAL ADDRESS. 

(Plates i.~viii.) 

Once again, after five years, we hold our Annual Meeting antler the tegis of 
Peace. The interval since our last Annual gathering luus been a very eventful 
period, a year crowded with stirring events. This has been due in part to the 
fact that so many of them have brought reminders of the “Bternal verities” in 
their train. First of all, we have had the Proclamation, and then the Ratification 
of Peace, and the prospect of a League of Nations. But the War ended by 
armistice and not by surrender, and the Peace which followed was a peace by 
negotiation and not a peace after surrender; and so many nations bad been drawn 
into the War; that the problems for consideration and settlement were so numerous 
and so difficult, that the preliminaries were protracted, mid sometimes lacked 
unanimity. Now the war baa ended, the4*eturn to a peace-footing haa not come 
about quite so soon, or in quite the same way os perhaps was expected, so pro“ 
foundly have world*affairs become involved, and been upset. For example, the 
belief that high pricuB for food atid clothing would come dovm when the war- 
purdutses ceaied, has not been realised. 

Not less eventful or moving to ub has been our witness of the epilogue of the 
story, which began Aiistralia mil be there^^; then, in due time attained the clearer 
note, ^^Australia was there^*; and then the epilogue “Australia is here again”- - 
but not all, by about 60,000. This story has been a telling illustration of what 
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Uic enemy quite failed to realise, namely, how great moral issues could stir and 
unite free democracies in a great crisis. The return of Anaacs and Diggers, as 
well as of those who whole-heartedly co-operated with them in all sorts of capaci¬ 
ties, and of the men of the Australian Navy, has demonstrated to us the charac¬ 
teristic modesty of the modest man, who, thrice armed because the quarrel into 
which he was drawn was just, then did his bit, and played the game, but is loth 
to talk about his deeds. We are glad t<» know that the repatriation and de¬ 
mobilisation of the Australian troops has been almost completed; and that the 
problem of their return to civil life is receiving the attention and consideration 
which it deserves. 

One of the most moving events of the year was tlie simple but very effective 
ceremony olwerved, by the wish of His MajcHty, on the eleventh day of the 
eleventh month, at the eleventh hour, when, standing with imcovered lieads, all 
businttss suspended and traffic stopped, our hearts took charge of us, and we paid 
our silent and sincere homage to the memory of the honoured and mighty Dead, 
who, though dead, yet speak to very many. I think we all hope that the observ¬ 
ance of this simple and touching ceremony, ‘‘the King's Hreat Silence,^’ as it has 
been aptly termed, so appealing in its directness and in its naturalness, will be¬ 
come an annual fixture; and that, in imison, we shall continue to hold these real 
and legitimate stop-work Meetings, not only “Lest we forget,but also to show 
that we have not forgotten. 

Another stirring event in the early part of the year, not without its lessons, 
was a severe epidemic of influensju of a virulent type, which, as in other countries, 
not only upset, from top to bottom, the home-life, the educational life, tlie business- 
life, the industrial life, and every other grade of our community life, but brought 
bereavement to many households and aggregates. Nevertheless, the blackness of 
tlie calamitous cloud, which overshadowed us for so long, was not without some 
silver streaks of lining, in the shape of the unselfishness and self-sacrifice, heroic 
as often as eircumstances re<juired, on the' part of doctors, nurses, and voluntw,rs 
of both sexes, intent on doing their utmost, at all risks, for the relief of the pros¬ 
trated and the helpless, and the succour and comfort of the bereaved. 

Another great event was the memorable visit of the Triumphant Four, re¬ 
gardless of Father Neptune's approval, descending upon Australia like a “bolt 
from the blue.” It wajs a great achievement, which justly evoked appreciative 
words and deeds. But have we, ns a community, appreciated the real significance, 
and the inner meaning of this much-needed object lesson? Sir Ross Smith did 
not tell us how many strikes there were on the aerial voyage; or how the mechanics 
held a stop-work meeting aloft, and said—“Our mates produced this machine; 
therefore, we are entitled to all the products of this stunt. If you don’t concede 
that, we will hitch the wagon to a star, and go on strike.” Of course, we know 
why Sir Ross Smith did not mention the subject of strikes. So having shown 
very great: enthusiasm and appreciation over a very successful enterprise, because 
the organisation, co-operation, co-ordination, concentration, single-mindedness, 
unity i>f purpose, wore about as perfect, and as perfectly provided for os they 
could be, in a very-limited space, under very strenuous and exacting conditions, 
waste of every kind, including energy potential and otherwise, eliminated, and 
friction rediKuxi to a minimum—what more did the sequel amount to than revenom 
^ non moiftomf strikes, discord, ebullitions of accentuated, vituperative party- 
feeling on tlic eve of two elections, <&c., &c. “Man is a scholar eager indeed to 
learn, but most forgetful having learned.” 
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Other erente that have eome home to ue by the experienee of a shortage of 
bread, or « shortage of sugar, aud the interruption of communications with the 
distant States or New Zealand, or in some other way, are the numerous Strikes 
which iiave interfered with what we are accustomed to call our normal, every-day 
social and business-life and activities. Fortunately the meeting oJc the Austral¬ 
asian Association for the Advancement of Science was due next year, and not 
this, or it must have lapsed. 

We have also had the disturbing experiences of a Federal Election and a 
State Election, both carried out with a great deal of friction, and personal as 
well as party-bitterness and recrimination. 

June 13th, ensuing, will be the centenary of tlie birth of the Society's bene¬ 
factor, Sir William Macleay. The Council is arranging for a Special Meeting, 
to be held on June 14th, the actual day of the anniversary being Sunday this 
year. Further particulars will be furaislied to Members in’the Abstract of Pro¬ 
ceedings after the Meeting to be held on 26th May. 

Since the last Annual Meeting, more of our Soldier-Members, or Members 
who volunteered for war-work abroad, have returned to Australia; and we have 
had the pleasure of personally welcoming some of them at one or other of our 
Meetings. We are now able to compile a complete list of those who have served 
the Nation or the Commonwealth abroad, in some capacity or other as follows;— 


Aurousseau, M., M.O. 
Badimm, C. 

Bickford, E. 1. 

Bretnall, R. W. 

Broom, Prof. R. 

Came, W. M. 

David, Prof. T, W. E., D.S.O. 
♦ Killed in action. 


Aotivk Sermck. 
Ferguson, E. W. 
♦Fry, D, B, 
Goldllnch, (>. M. 
Hmnblin, C.' O. 
Harrison, L. M. 
Henry, M. 
Kenny, F. H. 


Muxition Work, ktc. 

Griffiths, E. Mawson, Sir D. 


Laseron, C. P. 
North, D. S. 
Oli^'er, W. R. B. 
♦Stephens, H. 
Stokes, E. S. 


Tilley, C. E. 


A special Honour Roll is in contemplation, of such a character that, coloured 
copies of it can be prepared for insertion in the Parts of the Proceedings, so 
that every Member may have one, especially those Members who live at a distance. 
It is proposed that the original shall be displayed in a c{m»pi<mous place in the 
Hall; and that it shall be formally unveiled in a becoming manner, as part of 
the programme of the Special Mooting for the celebration of the William Macleay 
Centenary, on June 14th. It is to be a pennaneni, memorial record of the names 
of those Members of the Society, who represent, to the rest of us, the great aggrtv 
gate of comrades who successfully strove to save the rest of tiie world from Might 
as against Eight. The Council thinks that Members would like to have a direct, 
pem>nal interest in this appropriate memorial; and it a(‘(M)rdingly invites us to 
contribute, according to our means, a share of the cost of; x>t’oviding it, as a tribute 
to the great aggregate which our Soldier-Members represent, as well as to them 
collectively. I commend the proposal to your favourable consideration. 

The concluding Part of Volume xliv., of the Society's Proceedings was is¬ 
sued on the 15th instant. The complete volume (J112 and xxxii. pp., 47 Plates, 
and 212 Text-figures) contains thirty-four papers, ten of which were contributed 
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by members ol' the Society’s research staflt* These cover a representative series 
of the subjects in which the So<dety is directly interested. 

Our exidiango-relations with Societit® and Institutions outside the Common¬ 
wealth have begun to show' gratifying signs of recovery. The Bureau of inter¬ 
national Exchanges at Washington has been able to resume its despatches to this 
part of the world, after sus])enMion biought about by war-conditions j and this 
means a great deal to the Society. Postal communications have improved some¬ 
what, though still not altogether norruaL €unse(|uently, Scientific Smdeties in 
neutral and other <^)untries are seeking to fulfil the obligations which were inter¬ 
fered with by abnormal conditions. But it affords me very special pleasure and 
satisfaction to be able to announce, that, after the turmoil of w'ar, five out of 
the sev'en Belgian Scientific Societies with which we Itave exchanged publications 
for so many years, and from whom we were so abruptly eut off in 1914, have 
succeeded in getting into touch with us again. Tliese are FAcademie Hoyale dcs 
Sciences des Lettres et des Beaux-Arts de Belgique, Scjciete Entomologi(jue de 
Belgique, Soeieto Qeologicpie de Belgique, Societe Iloyal de Botani<pie de Bel¬ 
gique, ami Societe 'Royal Zoologique et Malacologiqiie de Belgicpie. I gladly 
avail myself of this opportunity of offering to them the Society’s cordial greet¬ 
ings on the resumption of their scientific activities, its sympathy with them in 
the anxieties and trials which they have endured, as well as any help that we 
can give, if it be necessary. The total number of ex<*hauges re»^eived during the 
Session 1918-19 iiinount>< to 799 additions to the library, re(;eived from 132 Sixue- 
ties, JnstitutiouH, &<5., and ten pnvate donors, as compared with 087, 840, 1243, 
1028, and 1285 for the f1\'e preceding Sessions. Effort lias been made, on the 
Sociefy’s part, to bring its despatches as far as possible up to date. 

Six Ordinary Members w'ere elected, five have resigned duxing the yearj we 
have lost one of our older members by death; and, in addition, new^s came to 
xis of the decease of one of our soldier-members some time ago. 

liAXiRT BTKPim-NS, like Bene Fry, W'as a very i>roimsing young biologist, 
whose career ended prematurely amid the havoc of battle. After leaving school, 
he entered the Department of Agi-iculture as a cmlet; later on he took the degree 
of B.Bc., in Agi'iculture; and was subsecpieuMy appointed to a Walter and Elixa 
Hall Agricultural Fellowship with the object of doing research-v'ork upon Cereal 
Rusts. He had made some progress in this work, when war was declared, and 
he enlisted for active service in 1915. He left for the front, as Second Lieu¬ 
tenant, in February, 1915, and spent some time in Egypt. Them^e he pro¬ 
ceeded t<» Salisbury, where he was promoted to First Lieutenanf; later, he ac¬ 
companied his battalion to France, where, in May, 1917, he became Captain, 
On the niglit of IStlx November, 1917, three weeks after his twenty-seventh birth¬ 
day, he had just entered the trench to which he was allotted, wlien he was killed 
instantaneously by a bursting shell. Captain Stephens was elected a Member 
in 1915, but, in consefjuence of the pressure of his University and other work, we 
never had the pleasure of welcoming him to our Meetings. Professor Watt, with 
whom he had most to do ai the University, as w'ell as Mr. Maiden, sf>eak of him 
in the highest terms as possessing in a marked degree the qualities which go to 
make a successful investigator, as well, as a keen sense of honour and of duty. 
His University course wm highly creditable, m be gained the Belmore Scholarship 
for Chemistry and Geology in his first year, and Mr. Maiden^s prize for Agri¬ 
cultural Botany; and first class honours and a University medal at graduation. 
Biological research in Australia hiis suffered a great loss by the untimely deaths 
of the only two of our Soldier-Members who have not returned to us. 
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WluaAM Joseph Rainbow, elected a Member in 1893, tuijp*ate<t from Eng;- 
laiul to New Zealand in 187.3, and len ye&vH later came to Sydney. While en¬ 
gaged in journalistic work, he became enthusiastically interested in natural his¬ 
tory; and, in 1895, he was appointed entomrdogist to the Australian Museupi, 
and continued to hold that position until his death on 21st November, 1919. He 
was especially interested in the Araneidac; and his numerous contributions to a 
knowledge of this and other groups, include seventeen ]>a}>ers in the Society's 
Proceedings for the years 18924902; and others in the Records of the Australian 
Museum, and in tlie ‘‘Australian Naturalist.” lie was also the author of two 
useful additions to our popular science manuals, namely “A Guide to the Study 
of Butterllu^s,” and ‘‘Mosquitoes: their Habits and Distribution.” Mr. Rainbow 
was personally kn()wn to many of us as a kindly, earnest, upright man, very 
keenly interested in his Avork, and very desirous of helping others to realise tlie 
attractiveness and the interest of the W(mderful Australian fauna. One of Jiis 
sons enlisted soon aften* the outbreak of wmr, and was killed at the Dardanelles 
on May 24th, 1915. This sorrowdhil event hastened the death (if his wufe soon 
afterwards. Another son also enlisted, and I'eturnod a few days after his father’s 
decoase. 

Recent events have brought about some changes directly or indirectly affect¬ 
ing the Hcicntitle life of the community. Their decease has deprived it of two 
of our scientific veterans—8ir Thomas Anderson Stuart, ProfcHsor of Physiology 
in the ITiiNcrsity of Sydney; and Robert Etheridgt*, Junr., Director and (hirator 
of tJu» Australian Mustmm, b^dli, at one time, Members of this Society, and the 
latter, for some years, a Member of (hmneil. 

Several of our Members have retired fnmi aetive work aftei* j>utting u[) long 
records of faithful and productive service. 

Pbopessob Anderson Stuart, Dean of tlie Faculty of Medicine of the Uni¬ 
versity of Sydney, and (Jhairman of Directoi’s of the Royal Prince Alfred Hos¬ 
pital, has been a very promitient figure in the edueutional and jniblic life of the 
State ever since his amval in 1883. The development of the Medical School 
and its growing influence as a factor in medical ediu'ation, afford abundant testi¬ 
mony to his organising capacity and his forceful character. His death, on Feb¬ 
ruary 20th, 1920, at the age of (H, closes an impressive chapter of personal his¬ 
tory, as w’-ell as a very important stage in University history on the medical side. 

Robert ETHKituxiE, Junk., was, I think, the oldest sc.ientifio worker in harness 
in Australia. His first contribution to scientilic knowledge, a geological (juarter- 
shect map of the Yan Yean district of Victoria (2 N.E, ), embodying the remilts 
of his field-work during the preceding year, was published in I8fi9. His last, 
the sfKSond of two papers on the early history of the Australian Museum, w'as 
issued on 4th December, 1919, about a month before his di^t^ease; so that his pub¬ 
lished work covers a period of fully fifty years. He w'as the son of Robert 
Etheridge, Senr,, to whom there is a very interesting reference in Goikie's “Life 
of Sir Roderick Murchison” (1875) (Vol. ii., p. 259) to this effect—“Early in 
July, 1856, Murchison betook himself into Gloucestershire to see some of his old 
Siluria^i haunts. Mr. Ham.say joined him, and some time was spent by them 
among the Silurian and Oolitic rocks of the Tortw^orth district, where they en¬ 
joyed the hospitality of Tjt>rd D\mie, who accompanied them in their excursions.” 
. . . “Among the Cotteswold hills,” Murchison records in his journal, “we 
made various excursions in the range of the Lower Oolites, and were accom¬ 
panied by a very intelligent person who had been in bu.siness in Cheltenham, and 
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had quitted it for the hauuner. This wm Eobert Etheridge. Judging from his 
celerity^ his quickness in finding shells and naming them^ and in drawing sections, 
I said to Eatnsay ‘This is the man we must have to put our Jemyn Street Museum 
in order.^ Geikie odds, in a footnotej-^^^Mr. Etheridge, whose merits were al¬ 
ready known to Lord Ducie, had been asked by bis Lordship to meet the geologists 
at Tortworth. He was soon after appointed Assistant Naturalist to the Gko- 
logicol Survey; subsequently, on the resignation of Mr. Salter, he became Pala»- 
ontologist, and since that time has gradually risen to hold a foremost place among 
the paiffiontologists of this country.” Robert Etheridge, Junr., was a boy about 
nine years old at this time; and be seems to have inherited his fatheris interest 
in geology, ajid especially in palaeontology; for, about 1868, as field-geologist, he 
jointKl the staff of the Geological Survey of Victoria, so ably organised in 1862 
and conducted for seventeen years by Dr. Alfred Selwyn,. with the co-operation 
of men like Bichai'd Daintree, C. S. Wilkinson, C. D^Oyley II. Aplin, H. Y. 
L, Brown, and others, who not only left their mark on the records of Victorian 
geology, but subsequently occupied important official positions in Queensland, 
New South Wales, South Australia, or elsewhere in the Commonwealth, or in 
New Zealand. R. Etheridge, Juur., on severing his connection with the Geo¬ 
logical Survey of Victoria, bwmme palffiontologist to the Geological Survey of 
Scotland, and afterwards senior assistant in the Geological Department of the 
British Museum. In 1887, he came back to Australia to fill the position of 
palsBontologist to the Geological Survey of New South Wale? and to the Aus¬ 
tralian Museum, of which, in 1896, he became Curator, and later on Director, 
The list of his contributions to scientific knowledge, and especially those relating 
to the polmontology and anthropology of Australia is very voluminous and valu¬ 
able, Thirty-six of his papers, together with six joint papers, are to be found 
in the Society's Proceedings for the years 1888-1915, together with one in the 
Macleay Memorial Volume. One needs to be a paleontologist to appreciate the 
merits of his long-suetained work; but I think that it may be said of liim, that 
he did very much for Australian paleontology, what his father did for British 
paleontology. But over and above this, in connection with the Australian 
Museum, he has left a good record as an able organiser and director. His labours 
ended on January 5tb, 1920, in his seventy-third year, while he was away for a 
holiday at Mittagong. We may hope for a more extended biography written by 
one who was a colleague, and had a direct interest in his woxk. 

The untimely death of Dr. F. M. Gellatly, Director of the Commonwealth 
Institute of Science and lndustr>% at the early age of 46, is much to be deplored. 
He was appointed Chairman of Dire<4ors of the future permanent Institute, only 
80 recently as June, 1918, with the object of organising the industrial scientific 
investigations of the Commonwealth, He possessed some special qualifications 
for the work to which he was appointed; but an attack of pneumonic influenaa 
prematurely ended his promising career on 24th September, 1919, and deprived 
the Commonwealth of an able officer for whom it will be difficult to find a sub¬ 
stitute with like qualifications. 

Several of our Members, including Mr. J. E. Came, Mr, T. Steel, Mr. C. 
T, Musson, Mr. A, G. Hamilton, and our Corresponding Member, Sir BaldwM 
Bpeneer, of Melbourne, have recently retired from actix^e official work, Imt happily 
without losing their interest in scientific work generally. Mr. Carne's connection 
with the Department of Mines dates from 1879, and, on his retirement at the eiid 
of the year, he had been Government Geologist for about four years. His eon- 
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tributions to a knowledgre of the geology of New South Wales are numerous and 
important; and all he knows is not yet on record. Mr. Steel has boon associated 
for many years with an institution which pjwides one of our necessary food* 
stuffs^ and, at the same time, is notable for its appreciation of the importance of 
the application of science to industry, and for its regard for the status and wel* 
fore of its Scientific officers. Mr. Musson has been a member of the scientific 
staff of the Hawkesbury Agricultural College ever since its foundation in 1891. 
Mr. Hamilton has been connected with tlie Department of Education for many 
years, and latterly a member of the staff of the Teachers* Training College. 
Professor Baldwin Spencer, by his professorial work, his jsoologieal and anthro¬ 
pological contributions, and the scientific records of his travels in Australian out- 
of-the-way places, has deservedly come to the front as one of Australia’s repre¬ 
sentative men of science. Those of the younger generation who*are coming on, 
nowadays more than ever, need the encouragement, the help, and a shai-e of the 
fruit of the long experience of veterans such as these; and wo may be sure that 
it will not be withheld when the opportunity offers. The Society is fortunate 
in having three of them still on the ('ouncil. 

To Mr. E, C. Andrews, who has been appointed to succeed Mr. Came, I 
would offer, on behalf of Members, our cordial congratulations, not only on his 
appointment to the important position of Ooveniment Geologist, but also bn his 
having such worthy predecessors to follow, in carr>nng on the development of the 
geological knowledge of New South Wales. 

To Dr. J. H. Clelfljid, who has recently l>een appointed to the newly estab¬ 
lished Chair of Pathology in the Uaivorsity of Adelaide, our congratulations are 
due. We regret that his removal to another State depnves us of an active 
Member, and also a Member of Council, hni we know that his qualifications 
include much valuable experience, and that his appointment to Adelaide means 
an opportunity of undertaking effective work in a new field. We wish that he 
may be very successful. 

To Dr. T, Btoric Dixson, too, one of our senior Members, I w^ould like to 
offer, on behalf of Members, our congratulations on the recent announcement in 
the newspapers, that His Gracious Majesty the King, as Patron, has conferred 
upon him the honour of Klnight of Grace of the Order of St. John of Jerusalem 
in England, in recognition of his long and entlmsiaatic services in connection with 
the St. John Ambtilance Brigade, of which he is Commissioner in New South 
Wales. 

A change of printers became necessary during the year, and I am glad to 
say that our now printer is giving satisfaction. The cost of printing of every 
kind, however, has increased considerably. Taking advantage of the opportunity 
of making fresh arrangements, the Council has decided to enlarge the sixe of the 
Proceedings, from demy octavo to crown quarto, retaining the same size type, 
commencing with the volume for 1920. This will not only give moi*e room for 
illustrations, but will simplify the work of supplying the reprints, which, by 
arrangement with the University, are furnished to Linnean Macleay Fellows, who 
carry out their research-work in the tinivereity laboratories, under the Regulations 
for Eesearch Students. These, hitherto, have had to be specially printed. 

The isetie of the Monthly Abstracts, which was temporarily suspended, under 
war-oopdition% after July, was resumed after the Meeting in October last, 
and will be generally appreciated, because it keeps distant Members and Societies 
in touch with what the Society is doing in the intervals bet’veen the issues of 
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the sueeessive Parte of the Proceedings. I would remind Members of the Coun- 
cirs injunction that the notices of exhibits at Meetings should be as brief as pos¬ 
sible, and confined as far as possible to the scientific aspect of the specimens 
shown. Members are asked also not to exhibit too great a variety of different 
exhibits at the same Meeting, as this is likely to necessitate too complicated and 
too lengthy eiitries in indexing them. 

Concomitantly with the growth of the Society’s liimary. and of the natural 
accumulation of its reservo-stock of publications, liavc, for some years pEist, 
felt a pressing need for more shelf-room, and more storage-room. During the 
rect^ss, the touncil has provided lor some important structural alterations in the 
Societys Hall, to meet these and other requirements, together with the installation 
of the electric light, and for some necessary, new lavatory arrangements. These 
have been completed in a very satisfactory manner by the corjtractor, Mr. James 
Ijeckie, under the able superintendence of the architect, Mr. A. VV. Warden, in 
time for the Annual Meeting. 

The years work of the Society's research-staJf may be summarised thus. 
Dr. R. Greig Smith, Maclcay Bucteriologist to the Society, contributed two papers 
on “‘The Germicidal Activity of the Eucalyptus^ Oils,’’ Avliicih appeared in Parts 
i. and ii. of the Proceedings for 1919. He has also completed a paper ‘*Ropi- 
nesB in W attle-bark Infusions,” M'hich will be communicated at this rnoutlfs Meet¬ 
ing, 

Dr. J. M. Petrie, Linnean Macleay Pellow of the Society in Biochemistry, 
has carried out an elaborate examination of the leaves, and hIhh of the nuts, of 
Macroeamia but, in both cases, the extracts failed to yield evidence of 

the presence of any poisonous substance, which was detrimental when fed to 
animals. A considerable amount of experimental work has been carried out 
with Keterodendron oleaefolia, in order to obtain the eyanogenetie glm-oside which 
is contained in the leaves. The active principle can be concentrated into viscous 
syrup, but hitherto all attempts to induce it to yield a crystalline compound 
have failed. The results of these two investigations will be communicated to the 
Society, at an early date, in two papers, entitled, *'The (’hemiatry of Macros 
and ^*The Stock-poison Heterodendron, including experiments on the 
Hydrocyanic aedd (‘ontent.” In addition to the foregoing, work is in progress 
on the Native Pomegranate (Capparis Mitchfilli), which has proved to be an¬ 
other cyano-gcnetic plant, though not hitherto known to be, or even suspected of 
being poisonous. Also, a continuous series of quantitative experiments has been 
made, to determine the amounts of hydrocyanic acid evolved from Zieria Smithii 
under various conditions. 

Dr. R, J. Tillyard, IJnnean Macleay Fellow of the Society in Zoology, 
contributed seven papers during the year, all of which have been pub¬ 
lished, These include—*‘On the Morphology and Systematic Position of the 
Paraily Micropterpgidae (sens, lat.), Introduction and Part i.; ^^Mesoxoic Insects 
of Queensland,” Nos. 5, 6, and 7; “A Fossil Tnseef Wing belonging to the new 
Order Pararnecoptera, ancestral to the Trichoptera and Lepidoptera, from the 
Upper Coal Measures of Newcastle, N.8.W.”; “Studios in Australian Netirop- 
tera,” No. 8; and “The Panorpoid Complex. Part iii.” Dr. Tillyard intends to 
continue working upon the life-histories of Australian Neuropteroid Insects, and 
to make an attempt to bring the systematic knowledge of certain groups up to 
date in order to facilitate bis morphological work. In October, the Council 
granted him permission to visit New Zealand, in order to obtain important ma- 
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teml for the further working-ont of the phytogeny of the Panorpoid Orders, 
aad espedally the Fainily Mivropterygidae^ which has its headquarters there 5 and 
also to collect material in all Neuropteroid groups, in order to study it in con¬ 
junction with the closely allied Australian fauna. (h:>od results wei*e obtained, 
except in the Eotorua-Tauxjo district, wljcre the rainbow-trout introduced into 
the lakes had exercised the first call on the insect-fauna in which lie was mainly 
interested. But this visit to New Zealand opened the way for an offer of the 
position of Biologist at the Cawthron Institute, about to be esiahlished at Nel¬ 
son, wliich Dr. Tillyard has decided to accept; and, after fo-day, we part \fith 
our Senior Fellow next to f)r. Petrie. He has been ti lucmber of the Society's 
niHcarcii-staff for five years; and his papera during that period have been a 
prominent feature in the Society's Proceedhigs. lie ims not only studied tlio 
Australian aspect of world-problems, but he ha>s tried to open up world-problems 
from the Australian standpoint; which is my idea of what Australian workers, 
as far as possible and according to their opportunities and resources, should aim 
at doing. In losing Dr. TiUyard, what we regret is not so much that we are 
losing him as a Fellow of the Society, but that Australia is losing him; and 
that our hopes, that an opening for doing what he is about to umlertake in New 
Zealand, would be available for him in Australia, have been without result. Con- 
scijucntly, it merely remains for me to voice, on ludialf of the Council and of the 
Society, our appreciation of the importance of the work winch he Jjas been doing 
so enthusiastically for so long; of expressing our sincere regret at losing him, 
not only as a Fellow of the Society, but ijiost all as a scientific worker resi¬ 
dent in Australia; and of wishing him every success'in the new’ sphere of work 
which he is about to enter. At any rate, 1 think he will be ready to acknowledge 
that his official connection wnth the Society has been helpful to him as a research- 
worker; and that the fruits of his work are, in some meastire, liis tribute to the 
memory of the bent*volant and far-seeing man who made the Society's Fellowships 
possible. 

Dr. H. S, Halcro AVardlaw, Linnean Macleay Fellow in Physiology, 
utilised the opportunity afforded by the outbreak of pneumonic iritfuenza, in the 
early part of the year, of making an important investigation in connection there¬ 
with. Measurements of the oxygen-capacity and other properties of the blood 
of influenza-patients were made; and the results were embodied in a paper en¬ 
titled “The Yeuous Oxygen-content and the Alkaline Tfeserve of the Blood in 
Pneumonic Influenza/' which wa» published in Part; iii. of the Proe»eedings for 
1919. The work on the reciprocal dialysis of blood and milk has been con¬ 
tinued. The efl^oef; on the total solid matter, ash, chlonne, phosphoric acid, and 
calcium has been examined. It has been found, contrary to expectation, that, 
when milk is dialysed against the blood of the same species, certain of the in¬ 
organic constituents of the milk pass into the blood in considerable quantity. 
The further surprising result, that the presence of the red cori>uftcles of the blood 
materially dimitiishes this effect has also been obtained. An interpretation of 
these phenomena baa not yet been arrived at, and will need further consideration; 
as do ^so some other incompleted investigations. Dr. Ward law resigned his 
Fellowship in September, in order to take up a University appointment as Lei^- 
turer and Demonstrator in Physiology; and, in this capacity, he is taking part in 
the work of the Commission appointed to investigate the prevalence of disease 
among mine-workers at Broken Hill. While regretting the Society's loss of Dr. 
Wardlaw a$ a Linnean Macleay Fellow, I would offer to him, on behalf of the 
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Council and of Members, cordial congratulations on his appointment to the sta£^ 
of the University, and of wishing him every success. His five papers contributed 
to the Soeiety^s Proceedings, as a Fellow for more tlian three years and a half, 
are important additions to the volumes, and bear testimony to his ability to do 
high-class research-work. 

Mife V. Irwin Smith, Linnean Msudeay .Fellow of the Society in 
Zoology, has devoted her time to the study of Nematodes, and of the life-histories 
of the Brachycerotts Diptera. Considerable progress has been made with both 
groups, in coliecling material, in looking into the literature of the subject, and 
in the examination and drawing of specimens j and the results are already very 
promising. 

Six applications for Linnean Macleay Fellowships, 1M20-21, w'erc received 
in response to the Council’s invitation announcted on O(‘tober 29th, 1919; I have 
now the pleasure of making the first public announcement of the Council’s re¬ 
appointment of Dr. J. M. Petrie and Miss V, Irwin Smith to Fellowships in 
Biochemistry and Zoology; and of the appointment of Miss M. I. Collins, H.Se.. 
to a Fellowship in Botany from 1st proximo; and, on behalf of the Society, as 
war-conditions have given place to something approaching a normal state of 
things, I have much pleasure in wishing tliem cvt‘ry success in carrying out their 
investigations. Br. Tillyard was also re-appointed; hut, ns already mentioneni, 
in cotmtKiuence of his contemplated removai to New Zealand, lie resigned !;is 
Fellowship as from 31at March, 1920. 

Miss Oollins has qualifications which justify our ex|)eetation of an 
enlargement of the Society’s »CA)pe of work in a very desirable direction. She 
has an excellent University record, supplemented in an iniportant way by some 
experience of research-work and of teaching. She won the Deas Thomson 
Scholarship and Professor David’s Prize for Geology in 1914, and graduated in 
Science in 1915, witli First Class Honours in Botany. Miss Oollins was awarded 
a Science Research Scholarship in 1916 and the following year, up to the time 
of her appointment as Demonstrator in Botany in the University of Adelaide 
under Professor T. Q, B, Osborn. For some time she has been actively in¬ 
terested in the effect of certain climatic factors—especially drought and excessive 
sunlight—upon the distribution and structure of Australian plants. This is a 
very clmracteristic, important, comprehensive, and promising Australian 
problem. Her paper “On the Leaf-anatomy of Scaevola erassifoUa/^ 
with special reference to the ^^Epidermal Secretion,” which was pub¬ 
lished in the Prm^eedings for 1918, was the starting-point. In several papers 
almost ready for publication, the condition of leaf-lacquering and the glapdular 
structures responsible for the same, have been investigated in plants of other genera 
availablct some of which were obtained from the Broken Hill district. Miss 
Collins will now have time to complete these, and still further to develop the 
subject in hand. Two branches of Science in which the Society is specially in¬ 
terested, and in which progress lias lagged behind, are the morphology of Aus¬ 
tralian phanerogams, and Australian soil-bacteriology and the bionomics of soil- 
ofgonisms, especially in the arid parts of Australia. Our old member, Mr, A. 
G. Hamilton, with only such laboratory-facilities as a private individual can 
extemporise, and in his wearied leisure, has, for years, manfully striven to ao- 
complish some morphological and pollination-work; and, considering his draw¬ 
backs, his labours have not been in vain. The great hindrance to progress in 
this particular branch has been that, until 1918, there was no Botanical Depart- 
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meni at the Uairmity, and no property equipped botanical laboratory in 
tbk> the Mother-Btatc of the Commonwealth. The Professor of Botany has been 
carryings out important investigations on Australian Cryptogams since its estab¬ 
lishment. But Australian Phanerogams ofiEer a no less attractive and important 
field for morphological research-work. We cannot but hail, with great satisfac¬ 
tion, the appointment of Miss CoUins, because this is not only the first time 
that a Linnean Maideay Fellow in Botany has been appointed, but it is the first 
time that a botanical candidate has offered. Moreover, she is interested in Aus¬ 
tralian problems; and it is the investigation of characteristic Australian problems 
that is urgently needed, to the exclusion of purely a(*adeinic biological problems 
which can be carried out anywhere else on the habitable globe; and which may 
bo left to those who lack the opportunity or tlie resources for otherwise getting 
to M’ork. Another sourc^^ of satisfaction is that the systematiwts may now hope 
for some of that needful co-operation, without wliich they liave had to w'ork, as 
best they could, for so long. 

Dr. A, B. Walktnn, who succeeded me as Becretury, to-day completes his 
first year of service. As a Member of the Society since 1009, and as a l^unean 
Macleay Fellow in Geology, 1912-13, he began with some preliminary knowledge 
of the Society and its w’ork, and waa not a stranger to us. As Hon. Secretary 
of the Eoyal Society of Queensland for four years, and as President for one year 
before his removal to Sydney, he had the opportunity of gaining experience which 
has been very useful to him and to the Society. He was Lecturer in Geology in 
the University of Queensland for six years, and was selected by the Council out 
of thirteen <?anclidates. As 1 have co-operated with him in preparing an up-to- 
date catalogue of the serial publications in the Society's library; and, in other 
ways, have been in. close touch with him ever since his appointment, it affords me 
much plea^*ure to hear my testimony to his capacity for taking up and carrying 
out his duties, as well as to his zeal and efficiency. 

The Council has also been able to provide for an assistant; and T have plea¬ 
sure in saying that Miss Watson is very efficiently carrying out her duties. 

One of the lessons which the War has forced upon the attention of the British, 
as well as other nations, is the importance of Science in the conduct of human 
affairs, and especially the need of a more satisfactory organisation of scientific 
effort. Scientific experts in Great Britain are expressing tJie riews, not only from 
the purely British standpoint, but also from the British national or imperial stand¬ 
point. Through their representative, the Boyal Society of liondon, they are ask¬ 
ing the Dominions not only to co-operate with the mother-country to this end, and 
for this purpose; but also to join with the mother-country in an International co¬ 
operative effort' with w»hich it is associated, and for the establishment of which, 
some progress has already been made, a« the result of two Inter-Allied Conferences 
on the future conduct of scientific work of an international character, held in 
Paris, November 26-29, 1918; and in July, 1919, Accordingly, early in the year, 
the Royal Society of New South Wales, as the senior Scientific Smiiety of the 
'Commonwealth, was asked by the Royal Society of London take the neoessary 
steps to establish some organisation in Australia which could act as a National 
Researeh ConncJI and nominate National Committees of such Associations a» yon 
may desire to join.^' 

The Royal Society of New South Wales accordingly communicated with the 
Bcientifie Societies in the different States of the Commonwealth, asking them to 
appoint delegates; and when this had lieen carried out, it arranged for a C/on- 
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fereuce of the delegates to consider the proposal to form an Australian National 
Eesaarch Council♦ The Conference was held on 21st August, 1919, when certain 
Resolutions were unanimously passed. As it is desirable that publicity should 
be given to these before the next Meeting of the Australasian Association, in 
January, 1921, they anj accordingly included herewith, I may say that, in the 
appointment of representatives, the effort was made to have all the States repre¬ 
sented, as far as it was possible. To save space, only the repreHentatives* of the 
branches of Science in which the Society is directly interested are given. 

1 . That this meeting proceed to nominate a provisional Australian National 
Research Council. 

2. That each important branch of science in Australia be represented on the 
Council. 

3. That the branches of science to be represented include: Agriculture, An¬ 
thropology, Astronomy, Botany, Chemistry, Engineering, Geography, Geology, 
Matheiuatics, Meteorology, Pathology, Physics, Physiology, Vetorinai'y Science, 
Zoology. 

4. That there be two representatives of each of these sciences, on the National 
Council. 

5. That the representatives of the provisional Australian National Researd* 
Council be:— 

1 . AOBlCtrLTtJHE— 

A. E. V. Richardson, M.A., B,Sc. (Victoria). 

Professor R, D* Watt, M.A., B.Sc. (New South Wales). 

2. Anthrododoov— 

C. Hedley, F.L.S. (New South Wales). 

Sir Baldwin Spencer, K.C.M.G,, M.A., D.Se., F.R.S, (Victoria), 

4. Botany — 

J. H. Maiden, I.S.O., E.R.S., E.L.S, (New South Wales). 

Professor T. G. B. Osborn, M.Sc. (South Australia). 

8 . GEonoGY" - 

Professor T. W. E. David, D.S.O., B.A., D.Sc., E.K.S. 

(New South Wales). 

Professor E. W. Skeats, D.Sc., F.G. S. (Victoria) 

13. PhystologV"-- 

Professor H. G. Chapman, M.D., B.S. (New South Wales). 

Professor W, A. Osborne, D.Sc., (Victoria). 

14. Veterinary Science— 

Professor J. B. Stewart, B.V.Sc., M.R.O.V.S. (New South Wales), 

Prof. H. A. Woodruff, M.R.C.V.S., M.R.C.S., L.R.C.P. (Victoria). 

15. Zoology— 

Professor W. J. Dakin, D.Sc., F.Z.S., F.L.S. (Western Australia). 

Professor W. A. Haswell, M.A., D.Sc., F.R.S. (New South Wales). 

d. That Mr. R. H. Cambage, F.L.S. (New South Wales) be a member of 
the Australian National Research C<»ttncil and also its Honorary Secretary, 

7. That the provisional Council hold office Until the new Council shall have 
been appointed at the next meeting of the Australasian Association for the Ad¬ 
vancement of Science, in'January, 1921. 

8 . That the election of the new Australian National Research Council be 
entrusted to the Council of the Australasian Association for the Advanoement of 
Science at its meeting in January, 1921. 
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9. That at least ten of the retiring members of the Council shall not be 
eligible for re-election, but that this provision shall not operate at the election of 
the first Australian National Research Council in January, 1921. 

10. That a provisional Executive Committee consisting of a Chairman, an 
Honorary Secretary, and three other members be appointed to act at once in all 
matters considereil urgent, and that the members of such Executive Committee 
be:—Professor David (Chairman), Mr. E. H. Cambage (Hon. Secretary), 
Professor Chapman, Mr. J. H. Maiden, and Professor Pollock. 

11. That it bo recommended to this provisional Executive Committee that 
the Commonwealth Government be requested to make the financial provisions 
necessary for carrying on the work of the Australian National Besearch Council, 
and that for this purpose representations be made to the I^rime Minister."' 

12. In the event of any of the membei's of ithe provisional Council or the 
Executive Committee, declining to accept office, that the Executive be enipowered 
to fill the vacancies. 

The International Research t.-ouncil has already provided for the establish¬ 
ment of (1) An International Astronomical Union to promote and co-ordinate the 
study of Astronomy and Astrophysics; (2) An International Union of Geophysics, 
to promote the study of the various branches of the Physics of the Earth; and 
(3) An International Chemical Council, to promote international co-operation in 
chemistry. Steps will bo taken to establish cognate Unions for other branches of 
Science. In the meantime, the Australian National Council ha.s asked its repre- 
simtatives of Zoology to report on the desirability, or otherwise, of joining the 
International Union of Biologica] Science (when it shall have become established), 
more particularly as regards the section of Zoology; and they are inviting others 
to confer with them. Tlie object aimed at in forming an International Union of 
Biological Science is “to encourages the study of Biology in its various branche's, 
and more especially’*:— 

(a) “To initiate and organise the conduct of researches which depend on ♦ co¬ 
operation between countries, 

(b) “To provide for their scientific discussion and publication.’* 

(c) “To eneourage the establishment and improvement of RcHcarch Labora¬ 
tories which are accessible to students of all nationalities.” 

(d) “To promote^ the organisation of International (Congresses.*’ 

(o) “To facilitate the preparation and issue of bibliographical publications.” 

The sections proposed are—General Biology, Physiology, Zoology, Botany, 
Medical Sciences, Applied Biology. 

Now, theoretically, what is proposed as above is admirable, and no one can 
gainsay the need for it, or at least for something of the sort,, if the resources for 
carrying it out are forthcoming. But there is also another side to the question, 
which is not less important for us, and that is, the question of more, and better 
organisation of scientific effort from the purely Australian point of view. How 
are we to provide for this? At present men of Science in Australia are but a 
handful, occupied wdth official duties, centralised in the capital city of each of the 
States, at considerable distances apart, with few opportunities for personal intor- 
c<mrfte. The only comprehensive, unifying organisation in the branches of 
Science in which this Society is directly interested, is the Australasian Association 
for the Advancement of Science, As a private individual, interested in Science, 
I venture to express the hope, that, after the next Meeting, to be held in Hobart 
in January, 1921, the Association will give up entirely the practice of reading 
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papers in tbe different Seetions, witli a view to restricting its activities in the 
following manner—to providing opportunity# (1) for personal intercourse be¬ 
tween the Members; (3) for Presidential Addresses as at present; (3) for dis¬ 
cussing prearranged scientific problems of Sectional or general interest; (4) for 
discussing matters relating to the organisation of scientific effort in Australia; 
and for doing what it can to accomplish it. In other words, that it should leave 
to the Australian Scientific Societies the matter of reading and publishing scientific 
papers; and assume the functions of an Australasian Parliament of Science, in the 
interest of promoting co-operation, and a better ozganisation of scientific effort. 

As an example of one of many Australian problems—a world-problem in 
process of being opened up from the Australian standpoint, under Australian 
conditions—which is being carried out in the right way, namely by organised team¬ 
work, and, not in Sydney, but at a remote country centre, where the problem 
takes its origin. 1 call your attention to a scientific investigation which is being 
carried out at Broken Hill, unfler the direction of one ol' our Members, Professor 
Chapman. A Technical Commission of Inquiry has been appointed recently, 
under the State Board of Trade, to investigate tlie prevalence of disease amongst 
mine-workers at Broken Hill. The investigations will occupy six months, and 
£16,000 has been allotted for the work. Professor Chapman, one of our Mem¬ 
bers, has been appointed Chairman of the Commission, and was asked by- the 
Premier to associate with himself in the Commission such gentlemen as would l>e 
competent to take charge of different phases of the invesligation. The Com¬ 
mission is making medical examinations of as many of the mine workers at 
Broken Hill as ar<5 available, with tbe object of ascertaining the degree of preval¬ 
ence of miner^s phthisis, Iea(l-[)oi8oning, and anchylostomiasis* Jt is hoped to 
study 4600 men who will form about 60 % of those employed along the lode. 
Two large X-ray machines have been installed and radiograms are made of each 
man^s chest by Dr. W. A. Edwards. Six medical practitioners, working under 
the direction of Dr. S, A. Smith, are carrying out a thorough medical examina¬ 
tion of each man. When needed special bacteriological and chemical and cytol- 
ogical tests are performed. Through tlie courtesy of the Commonwealth Gov¬ 
ernment, the services of Dr W. A. Sawyer of the International Health Boaivl 
have been made available to the (Commission for the investigation of the oc¬ 
currence of hookworm. As a result, a complete working-unit, comprising four 
microscopists and two assistants under the control of Dr. Ri>senthal, lias been 
transferred to Broken Hill from (Queensland. The staff concerned in this medical 
investigation compiises seven medical practitioners, four microscopists, five as¬ 
sistants, and four statistical clerks, ttigether with four members of the Omimission. 
The Commission will endeavour to establish a relation between the sign and symp¬ 
toms of disease noted in the mine worker, the appearance of tbe radiograpluc 
picture of the lunge and the pathological changes which can be observed in the 
Jungs of dead miners. As the Commission has been asked to report on the con¬ 
ditions antecedent to the occurrence of ill-health among mine-workers, investiga¬ 
tions are being made into the chemical and physical characters of the dust pro¬ 
duced in the various operations of mining. Some analyses are being performed 
upon the ash of the lungs of mine-workers in the hope of adding to the store 
of our knowledge abotit the dust present in the lungs. Samples of the dust float¬ 
ing in the air of tbe mines are also being subjected to chemical and pliystcal 
examination. This part of the work of the Commission has been under the 
control of Dr. H* S. H. Wardlaw, who is assisted by four chemists. We look 
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forward, with great interest, to the results of this well-organised, well-equipped, 
oo-ordinated effort, the most notable in these respects that we have yet had in 
New South Wales. 

One of the events of the year has been the culmination of a disastrous 
drought; and though there has been relief in some districts, other localities are 
still much in need of rain. It has been a costly visitation to the State. The 
returns of the approximate number of live stock in New South Wales on 31st 
December, 1919, as compared with those of the corresponding period of 1918, 
show that there has been a decrease ot 72,434 horses, partly due to very little 
breeding on account of low prices and small demand, and in part to tlu^ drought 
conditions experienced in many districts for the greater part of the year; of 
399,378 cattle, attributable mainly to the elfects of the drought, namely, to death 
from starvation, conditions not favourable to breeding, and the forwarding of 
cattle to market on account of the holdings not being able to carry large stock; 
and of 7,028,862 sheep, attributable almost wholly to the droughty conditions, 
which have been very severe on breeding-ewes, so that over the greater part of 
the State, the lambing was a failure,* In addition to the pecuniary loss repre¬ 
sented by the depreciation of the Btate^a Hoeks and herds by drought, it is neces¬ 
sary to take count of the fact that the Government is raising a loan of £1,000,000 
by the issue of Treasury Bills bearing interest at the rate of 64 per cent., with a 
currency of two years from Mandi 1st, 1920, tor the purpose of providing funds 
to finance advances to distressed farmers, and also to meet payments for seed- 
wheat purchased by the Government for issue to fanners, and for other purposes. 
The drought, therefore, has not only been another expensive intimation that Aus¬ 
tralia has still some lessons to learn about the solution of drought-problems; but 
that Australia has not learnt all there was to learn from previous similar ex¬ 
periences, particularly the drought which culminated in 1902, and was respoasible, 
among other losses, for the reduction of the flocks of the State from forty-three 
to about twenty millions. ^Trevention is better than cure,” but as periodical 
droughts have a legitimate place in Nature^s scheme of things in Australia, Man 
cannot, therefore, prevent their occurrence. But is it impossible to learn bow to 
mitigate, if not to prevent, at any rate in Boine measure, the periodical levy on 
the wealth of the State by droughts? Why is it, for example, that it is left to 
droughts to cull the flocks and herds in the exacting way in which it is done by 
every serious drought? Answers to these, or other cognate questions are not 
hard to find. What Australia especially needs to leam is how to cope successfully 
with drought-problems; and to learn that, it is necessary to understand and take 
to heart, that droughts are teachers, and not a curse; since they are a legitimate 
factor in Nature’s sclieme of things in this quarter of the globe. Rabbits and 
Prickly Pear, &c., may be curses; but Nature is not responsible in any way for 
their foothold in Australia. A recent writer has diagnosed the state of Britain, 
before her eyes were opened hy the War, in the following wordsf—“We have 
sloughed our besetting sins in many mental processes. Before the War, men of 
science were grossly academic and individual: often abstract to the point of per¬ 
verted mysticism; and the line they took eucouraged the men of commerce to the 
contempt of pure knowledge. Men of science, merchants, the banks, and the 
Government were oil in watertight compartments, working apart, and more than 

♦ For further detafla boo the Sydney Morning February 26, 1920, p, 6 to which 

I am indebted for the partioularfl quoted. 

flhomas, W. B., “A Better Unglond—Not a Worse/* Nmetoonth Century. No. 6U, 
December, 1919, p. 10X3. 
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tluH, contemning one another. The result was that, from the nation’s point of 
view, the brains of the chemist were wasted, the activities of the merchants handi- 
capj)ed, the w^ealth of the banks locked up, and politicians a vain luxury. The 
British brain was working; but was a inilch-cow for other astuter nations.” What 
is here said or implied about the importance of the co-operation of men of science 
with commercial men and with Governments, and about the national, lack of the 
appreciation and practice of it, before the War, is only too true. But the men 
of science an^ not, equally with others, to blame for it. For, from time to time, 
their representative s})ok(ismen have pointed out what was needed, but their warn¬ 
ings and their recommendations have too often failed to arouse attention or elicit 
any response. Or if noticed, their views have been dubbed “counsels of perfec¬ 
tion/’ or ^''arm-chair” advice, which the ‘^practical” man con well afford to ridicule, 
or neglect altogether. Now, in the case of Australia, there is great need for a 
<doser and more effective co-operation of Science with the primary producer, the 
man on the land. With the manufacturer also, but in this case, the need can be 
easily provided for, since all he ha-s to do is to moke the necessary provision for 
increasing his staff by the addition of sue!) scientific experts, chemisis or what¬ 
ever they may be, as circumstances require. Hut the (*aHe of the primary pro¬ 
ducer is different, and it requires the most earnest consideration. It is necessary 
for him to learn and understand, what he is apt to ov'erlook, or fail to realise the 
imi>ortance of—small blanm to liim, under the eircumstan(M‘s which have encour¬ 
aged it—that there is a th<*oretical side to bis practical activities, whi<di needs to 
l>e taken into account; that in Iuk case, as in others, the theoretical side and the 
practical side are complementary, since true theories are merely the generalisations 
upon which prat^tiee is to pn)ceed. Now a lack of appreciation of this need of 
the recognition of the complementary relations of science and practice in rela¬ 
tion to drought-problems is plainly in evidence in books and in newspaper records; 
and I shall refer to some of them presently. One imperative reason for taking 
account of them henceforth is, what is implied in the statement that “Australia’s 
bid for greatness rests upon her agiicultural possibilities” and that considerable 
progress has been made in this direction since these words were recorded, with 
more to fallow in the immediate future. The imperativeness of the rctison re¬ 
ferred to arises in this way. In the earliest days of settlement in the inland 
districts, the man on the land was a pastorolist solely. B\it now that he is de¬ 
voting more and more attention to agriculture, it is necc^ssary to remember that 
this means a steadily increasing removal of the natural covering of the soil—in 
the shape of forest, or scrub, or grasses, or whatever it may be—and that his 
operations necessitate, over a steadily increasing area, a profound disturbance of 
the soil-organisms and of their relations to the indigenous plants, which have come 
about as the result of Nature’s long-standing arrangements. Now these are mat¬ 
ters which cannot be treated with absolute indifference; for they mean much; and 
what they may do or mean, it is necessary to learn. 

When Australia was colonised in 1788, the fli^t settlers found everytliing 
very different from what they had been accustomed to. In due time, a spokes¬ 
man took it upon himself to voice the strangeness of the land to which they had 
migrated. This was Mr. Barron Field, a Supreme Court Judge in Sydney from 
1816-23. To him, the colonists were the antipodes of the old folks at home. 
Consequently Australia not only was, but ought to be, the Land of Upside Down. 
It was the groat Freak-Land. The plants were freaks, the animals were freaks, 

•QuUott, H. *'Australia's Development: the Coming of the JWiner/’Chambers' 

Journal, January, 1909. 
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tiiti climttte was freakish, the eonstellations were unfamiliar. He not only set 
about catftlo^iing tlie freaks—“But this is New Holland . . . where the 
swans are black and the eagles aie white; where the kangaroo, an animal be¬ 
tween the squirrel and the deer, has live claw^s on its fore-paws, and three talons 
on its liind-legs, like a bird, and yet hops on its tail; wliere the mole (Ornithor- 
hynehus paradoxus) lays eggs, and lias a duck’s bill,” &e., &e.* But he also pro¬ 
ceeded to account for tliem on the supposition that tit her countries were created 
in the Ix^ginning, whereas the tit'tii (Continent w'us an after-birth, not conceived 
in the beginning, but which emerget! at the first sinning, and was, therefore, eurst; 
and the freaks were the fruit of it. 

At a later date (1884), another spokesman, Marcus Clark, expressed his 
views about Australia thus—‘‘Europe is tiu; home of knightly song, of bright 
dtjedfi and clear morning thought. . . . In Australia alone is to be found 
ihe Grotesque, the Weird, the strange seribblings of Nature learning Ijow to write. 
Some see no beauty in our Iret^ without shade, our llowers without perfume, our 
birds wdio cannot fly, and our beasts who have not yet learned to walk on all 
lours.These and similar effusions are not to be regarded simply as nonsense. 
On the contrary, they are moat instructive and precious landmarks in the progress 
of a kuoMdeclge of Australia in Australia, in the days wiien Science was too un¬ 
developed to offer the real interpretation. The sjiokituuen were (Plicated men, 
but men of a too literary education, for whom sciencc-tcaeliing was not available 
in their youtJi; but what tliey said w^as untainted with the idea that gives biiUi 
to what is apt to be regarded as the only thing worth while, “TliaCs tlie way to 
make money,” 

In Barron Field s time, ex'cn scientific^ men thought that species were created 
as such. If the animals and plants of Australia w’ere freaks, then that was wliat 
they were intended to he. Marcus Clark might have read Darwin^s “Origin of 
Species,” but, if so, it failed to impress Mm, But to-day, scientific men can 
explain the supposed freakish ness. Some of it was due to the fact that Aus¬ 
tralia was a sort of “Noah’s Ark” for “living fossils’’; some of it had no particular 
significance, but mucli of it w^as the outward and visible sign of successful adapta¬ 
tion to periodically arid conditions, whereby the supposed freaks >vere enabled 
to survive droughts, and to live in harmony with a variable and, at times, exact¬ 
ing environment. 3futath mulandh, just what the man wdu> goes on the land 
needs to know. 

At a still later period, only sixteen years ago, another spokesman, another 
kind of spokesman, expressed his views about life on the land in Australia. These 
deserve caustic criticism, not merely because what the writer has to say is non¬ 
sense, but because it is pernicious nonsense. I refer to a leading article, en¬ 
titled “AuHtralfan Pessimism,” m the Evening News for April 4th, 1903. After 
remarking upon the alisence of poems of a fresh, joyous nature written by an 
Australian; of successful attempts to write on the two topics wliich engross 
writers of most other nations—viz., love and home-life, the writer proceeds to 
say—‘^The secret is to be found in the eomlitions of existence here; life in the 
Australian bush is one long weary gamble with malignant fate; no man feels sure 
of his retifrn for his labour and money; that ineomprehcnsible deity known as 
luck* rules everything. The greatest care may be wasted, the greatest precau- 

* Geographical Memoirs of New 8oath Wales, Edited by Barron Field (182fi), 
pp. 401, 4»4. 

t Preface to '‘ Poems of the late Adam Idndaay <jl^ordon” (1884). 
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tit)ns couui to iiauglit against the breath oi drought ov ilui raviigti of the bush-Hro. 
Life becomes a long watehing, with m much cynicism atul fortitude a» the watcher 
can avail himself of, the tuniiiig of the gi’cat wheel of fortune, which deals out 
failure to one man, and success to another, quite irreapectivt# of their merits. 
Under these (circumstances, it is no wonder that a tone of cynical levity towards 
lire is the dominant note of Australian literaltire. ‘Home’ is just a place wlau*^ 
one makes money or loses il,, as tlie ca*ie may be,^’ and so on. Now' the most 
nppropifate label for this diutribi* is just—“The Squeaker has squoken,’’ Aiis- 
traiia surely ofiers no tucm sfrandl to such an undesirable alien as fatalism. Hut 
latiilism harnessed to ignorance is a hopeloss coiulhnation, which deserves no 
(luajfer from Science. i» there one returned soldier wdio would deliberately say, 
of the recent terrible wuir, that the incomprehensilile deity knowni as “hick^’ ruled 
everything in connection with it, the only drawback being tliat the huge armies 
of tile two sets of opponents iiad to engagt! in a death-struggle, in order to tlnd 
out which side the incomprehensible deity favoured, and intended to win? No 
wonder that Australia has never t*eeu in a position to export- a singde hale ot 
w ool o]’ of wlieepskiiiB, a single bide, or a frozen carcase I No wonder, also, tluit 
Australian bush^children have never learned to sing “Home, Sweet Home; there 
is no place like Home’M And how delightful, by comparison, it must be for a 
man on the land to live in a country where the tlieimometer is often down to zero 
or lower, for weeks ov longer at a stretch, and the culled stock need to be housed 
nri<l fed for about five montbs, more or less, out of tlie twelve! 

Another writer, in reference to the 1902 ilrouglit, speaks of it as—“the 
.struggle of man against a relentless, cruel environment; tlie sweeping away by 
overwhelming odds of fortunes, won by years of toil; of the barren mwkery 
of *wliat has been,’ of disaster, desolation and ruin; of men stripped and wounded 
tighting to the end with enduring pluck.”* Why not emigrate to Siberia, Russia, 
or ('aimda, which are not troubled with droughts, but merely have hard winters'? 

“Old Saltbush” (Walter Smith) in his poem entitled “Drought: written in 
1877, when tlie Drought was at its worst,”! furnishes another example. This is 
though it is not what it was intended to be, the story of a squatter who, 
after a run of good seasons, thought he would take a sporting chance for just one 
year more, at any rate; or perhaps he tossed-up over it. But the drought came 
when ho was not expecting it, and caught him wholly unprepared, with a full 
complement of stock and sheep. It will be noticed that the starving animals ai*e 
not spoken of as crawling around the empty siloes, or the dried-up dams, or about 
the artesian bore, which is on strike, but only along the banks of the empty 
^^groat stream-beds,” where the **rotting carcasses” are. The following is portion 
of Avhat the poet has to say about it 

In the groat stroam-beda, muddy holes 
Where once was water deep, 

Are filled with rotting earca»8e» 

Of cattle and of aheep ; 

Along the lmnk» In ghaatly groapa 
($'ull half their number gone) 

The starving stock all fwbly crawl. 

Poor wrecks of akin and bone- 

Oh! Demon Drought! that sweeps away 
The hard-earned wealth of years, etc. 

* Sydney Morning Hemlii November 17th, 1908, in *‘On the I^nd" column. : 
t Australian Ballads and other Poems, selected and edited by D. Sladen, p. 261. 
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auotiH^r (luotatiou, tlzis time a charaeter-sketcli from an article entitled 
Man (hit ilack/' published in the Sydney Dail>' Telegraph ol‘ DecerntK*r 
20th, 1900. “Times have changed, and a certain type of the old AuBtrolian 
pioneer has well-nigh gone, lie was one who did things in a large way, and 
Visually made luH IVntnne. He was an interesting charader, and his methods, if 
pritnitive, were ellective. Hough in speetli, plain of dress, fond of hard M'ork, 
with long hours amJ sim]>le food, he was yet geninl in ctuiipany. In business, 
lie was usually hartl and stern, and he was especially note<i lor liis slirew'd dealings 
in money-matters. He lived to make money, and any hindrnneo that stomi in 
bis wiiy was brushed aside liy his strong personulify, *A ixnuid saved is as good 
as two i>ouiu!» uiadc/ om* that I knew used to say. He sinwooded, and acctiuin- 
laletl money, and, what is more to the iH)ini, stm^k fast to it, ‘^'oifll have to leave 
your wealth behind you, and whoever gets it wnll probably spcunl it nH^klessly/* 
I said to him once, with a frankness that did not displease him. 'Well/ lie 
answered with a hard laugh, 'if those whc) come after me get iialf as much 
pleasure in spending it as I have liad in making the money, PH be perfectly 
satisfied.’ Wlien he took up 250,000 acres in the iiack ('ountry, he was content 
with a poor dwclling-plact*. A slielter from the rain was almost the main con¬ 
sideration. He,<lid not Iwlicve in making impJH)vemeuts. ‘Kat out the country, 
and then movr^ elsewlit're, was his motto. *lf they wunl >'ou to make improve¬ 
ments, throw np the country,’ he said, Wi time of drouglit his sheo]) w'crc dying 
for want of Mater ami feed. ‘Let them die; it doennT pay me to feed them. I 
can buy plenty more Mdien the rain comes. That’s the Muiy to make money.’” 

What is amisN witli the sentimentH exprosserl in the extracts (iuote4l? They 
are wrong in at least two resiwets. Firstly, they are views of Man’s relation to 
Nature based upon Helf-inten*st, that is up<’*^ money-making instinct—the idea 
that it: may be cheaper and less trouble to take cliaiices, even if it results in 
drought culling the llocka and herds, than it is to learn how to prevent it; and 
tliat “That’s the way to make money.” And, secondly, they take no account 
whatever of the complomentaJ, scientific side of what drougJits are, of what they 
mean, and of the part they play in the ecoimmy of Nature, and of Man’s concern 
M'ith them from tliis point of view. 

Man needs rest after strenuous work, ivhctlier physical oi* mental; and (he 
physiologist can give a seientitle explanation ^)f the need of it, am] of the 
result of it. 

The land also periodically needs a rest or sweetening, and the biologist can 
give a scientitlc explanation of the need of it. as well as of the result of it. It 
is a matter of exiuM-ience, that the year after a drought breaks up, is a bumper 
year for crops and herbage. 

Nature has adopted tMm ways of resting and sweetening the land, and, at the 
same time, of generally clearing up and putting things in order, getting rid of 
weaklings and undesirables, and putting species, tluit have got out of bounds, batik 
into their proper places. These are, (1) annually rtMuirring, hard winters, as in 
the extra-fcropieal countries of the Northern Hemispljere, the harducHs varying nith 
the latitude. This may be distinguished ti» the M’inter-sleei) or resting of the 
land. And (2) periodical droughts in the subtropical countries of the Southern 
Hemisphere, like Australia, Subtropical South America, and South Africa, whicli 
iiare mild winters, not severe enough to give the land a thorough rest or sweetening. 
The arrears accumulate until, sooner or later, the drouglit comes, puts things 
ftraight again, strikes g balance, and makes way for a new start,, the onset of 
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the bumper year. This may be distingioshed as tlie drought-sleep or resting 
or sweetening of tlie land. The difference between Natiuvs two methods of doing 
the same kind of thing dei>ends on geographical position, anti on cosmical condi¬ 
tions of liigh and low pressure areas, sun-spots perhaps, and so on; and, of 
these, the meteorologist ami the astronomer t‘au give a scientilie account. 

Therefore, to rail at droughts, to call them a curse, to speak of them as re¬ 
sponsible Lor a reJentlespS, cruel envirounient for the man wlio goes on the land in 
Australia, or as a Demon who robs the Htjuatter of his liurd-eajjied wealth, some 
of it earned simply by allowing Nature to convert grass, her own grass, into wool 
and miitton, is to l)e as igncrariUy fcadisii as to say, night, the need of sleep 
and recreation, the Sabbath-day’s I’est, and holidays arc curses, unfriendly 
Demons, because they nightly, weekly, or periodically interrupt his money-making 
activities. And it might be supplemented by lamenting that Afaii is such an im¬ 
perfect creature, betmuse a pci'fect man should have an iron constitution, which 
would enable him to dispense w ith sleep and rest, so tliat he might unintennipt- 
edly be making money, twenty-four hours per diem, seven <la.vs per week, three 
hundred and sixty-tive <lays per annum, year in and year (uit. Tluit would be 
the way to make money! 

'flic man on the land in the Northern Heinis])here, after generations of ex¬ 
perience, has learned his lesson, atid is able to live in iiannony wdth his environ¬ 
ment, The severity of the annually recurring winters couipels ihm to house and 
feed his stock; therefore, lie must grow’ enough fodder to provide for them, and 
he must cull his iltajks and herds, so that the demand for fodder shall not ejcceed 
the supply. What helps him to leam bis lesson is, that the re(nirrenee of winter- 
conditions, on the whole, is so regular, that he cun arrange his programme 
of work by the almanac; and, not less, that he certainly know’s that he will be 
ruined, if he does not come up to the mark. So, knowing exmdly wduit he bos 
to do, and how’ to do it, and what will Iiappen if he fails to d<» it, he makes 
gotKi; and abstains froui talking nonsense and heresy aiM>ut his relentless, cruel 
environment, even when the thermometer goes below zero; or about winter being 
a curse. Jn a wortl, he l>ec(»mes a philosopher, in the primary sense of the 
word; and the idea of a long, weary gamble with malignant frost and ice finds 
MO place in his mind. 

The man on tlie land in Australia, Subtnn>ical South America, and South 
Africa, 1ms to carry out his W’ork on a different basis, inasmuch as ho has to learn 
how to adapt himself to Naturals arrangements for giving the land its needed 
rest and sweetening, not by a regularly, annually recurring winter-sleep, but by 
a periodica) but not regularly rertun*ing drought-sleep. Nature, in Australia, 
has provided a gtmial climate, wdth splendid natural pasture-gi-asses and fodder- 
plants; with 110 hard, annually recurring winter, requiring tlie man on the land 
to house his stwk, and grow crops to loed them under tiiose circimstances, as 
well as to cull out all but what he can feed; and, in many cases, with procurable 
water, though it may not always l>e visible on the surface. Nevertheless, be has 
not yet learned to live in harmony with his environment, so successfully as his 
representative in the Northern Hemisphere, because, thougJi he knows from ex¬ 
perience or from historical rnords, that droughts are certainly to be looked for 
from time to time, he cannot tell from the almanac exactly when to expect them. 
This recurrence of droughts at itacertain intervals, which he cannot calculate,— 
and Bcience cannot definitely help him in that re«pe<'t at present—is a dis¬ 
turbing factor, wdiich periodically makes his environment erratic, and puts him out 
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of harmony with it. TIub uncertainty introduces tlie temptation to take chances, 
wliich may be disastrous, and underlies the idea of the ^‘Gainbie out West." 

What Australia needs to learn, by the guidance and co-operation of Science 
—and there is no bidter way of doing it—is, how to insure against damage by 
drougiits. That is:—(1) Ilow to jmevent the production of ‘‘necessitous farm¬ 
ers," rt*<jHiring State aid, to the amount of about £1,000,000, iu order to re¬ 
habilitate* themselves after a visitation of drought. The Stai^> Treasurer reports 
that, already, £000,000 has been disbursed for this purpose. Do hard winters 
in the N(»rtheni Hemisphere ever or often produce “necessitous farmers’^ retjuir- 
ing to bo relieved by the State, to sucli an amount? 

(2) How to prevent droughts from culling the herds and docks, on the 
customary colossal scale; and from obliterating the promise of harvests. 

This can be expressed in another w'ay—How can the man on the land in 
Australia, with the aid of Heience, learn to solve the following (fuestions? 

1. In attempting to insure against, or to cope witli droughts, is ho at¬ 
tempting to accomplish the impossible; or is he only in stone districts, or in 
HtJtne cases, trying to accomplish the impossible? 

2. Or is he atteiupting to accomplish the ptissiblc (a) in the right w’ay; or 
(b) wdtli good intentions, but with insulYicient knowledge or efpupment, or with 
inadeipiatc resources? 

From time to time, especially on festive occasions, important I'crsonages in¬ 
dulge in forecasting the future population of Austi’alia as 100 inillimis, or oven 
200 millions, and in descanting upon the necessity of filling n]> the empty spaces 
of the continent, but, in the reports of their speeclies in llio newspapers, as far 
ns 1 have -seen, without insisting on the very necessary stipulation—if and when 
Australia loams, or is going to learn, or has learned, how to cope with drought 
problems. The strength of a chain is the strength of tlic weakest link. The 
I)opuIation that Australia can support., is the population that she can safely carry 
when droughts come. The State is recovi^ring in part from a very sevet*e ex¬ 
perience of drougljl. Great activity is being displayed in all tin? States in the 
w^ay of facilitating tin* settlement of rctnrtied soldiers, and iimnigrants on the 
land. This Meeting seems to me to be an (tpporiune occasion for asking what, I 
think, is a proper and a junfinent (piestion, becausi* dronglit problems arc 
primarily scientific problems, and, therefore, the guidau<*e iuu\ co-operation of 
Science is needed for their solution. The question. T would ask, is the twofold, 
neglected question—flow is it, seeing that diought-prohlems are so very important, 
that we ha\'C no Handbook, or Manual, or Vade mecum of Australian Drought- 
Problems; and if not, why not ; and how soon may w^e look forward to having 
one? We have manuals of the flora, of the fauna, of the birds, of the flalies, of 
the fungi, of the fodder-planta and grasses, of the minerals and fossils, and so 
on; and we know them to be of fundamental importance, and to be most helpful 
and suggestive, in the investigation of problems to which they relate. In antici¬ 
pation ol* the visit of Members of the Britisli Association for the Advancement 
of Science in 1D14, an admirable series of Handbooks, one for each of the older 
States, and one for the Commonwealth as a whole, was published. These served 
not only for the enUghtenment of the visitors, but are standard works of reference 
to-day. What I have in view is something different from these, and something 
which is not intended in any way to clash with, or supersede the publications of 
the State Department of Agriculture, for example, some of which contain articlas 
heai'ing upon some aspect or other of drouglxt-problema. It is not to be a book 
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to teiwjh the maa im the land how to grow oropu, or how to raise stoek* primarily, 
or how to accmnulate shekels, or anything of that sort. It is to he a hook solely 
for the purpose of setting forth the complemental, theoretical side of the practical 
activities of the man on tlie land, especially in relation to drought-problem, with 
the object of enabling Inm to understand w’hat it is he needs t<» learn in order to 
make the -most of his resources in j;)rovidmg against disaster; that is how to live 
and keep in harmony with his somewhat erratic environment; and to understand 
that drought i« not a cm*s<s and that he is not calknl on to fight droughts, but 
to %ht his ignorance about how to co|>e with them,. wdii(d! ought to be, sooner 
or later, eulightenable, provided that Science i« afforded an opportunity of helping 
him. 

A]>art from the fact that no mucIj book, as I have }n'0)>ostMb is available at 
present, the neetl of such a Imok is not tliat nothing at all is known about 
drought-problems, but that so ranch of what is known is to )>e foiiml in back 
numbers of newspavmrs or in scientific journals, wheic it is not accessible to 
those who want it, and could make use of it; mid tiuit these (contributions to 
knowdtslge deal only with particular aspects or cases, and not comprebenedvely 
witli tlie subj<*ct in its entirety. ‘What is wantwh as 1 think, is a self contained 
Handbook of the conipleinentary, theoretical si<lc of drought>problems. 1 give 

a sketcli of the ground that, in my opinion, might be covered by it, just as some¬ 
thing for consideratmn and discussion:— 

Synopsis. 

Nature and Man, Nature’s Insurgent Son—Disturbance of Nattire’s Balance 
by Settlement, and what tlmt involves; the reckless or (mrelcss introduction of 
uudcsirahle Aliens, like Rabbits, Prickly Pear, &c.; and the inmon why they 
flourisli in their new environment—Droughts: their History and Periodicity in 
Australia—Droughts in Soutli Africa, and Subtropical Smitli America—Their 
Cause and Meaning in the Economy of Nature: Nature’s two ways of resting 
or sweetening the land, and, at the same time, of clearing up, putting things 
in order, and striking a balance, by (1) severe cold, or (2) more or less intense 
aridity—The year after a drought, the bumper year for crops and herbage, and the 
scientific explanation of the resting and sweetening of the land—The Lessons to 
be learned from the high level and low-level Flood-plains of the Ilawkesbury River 
Valley, as in evidencH? at llicbmond; and from the desiccated Lake Eyre Basin of 
Central Australia, called by Gregory ^'The Dead Heart of Australia’'—The Adap¬ 
tations of the indigenous Plants and Animals to arid conditions, and the lessons 
to be learned from them—The Man on the Land in the Northern Hemisphere, with 
an annually recurring hard winter, in harmony with his environment—The Man 
on the Land in the Southern Hemisphere, with mild winters but periodical 
droughts, whose periodicity cannot at present be calculated, not yet wholly in 
harmony with his environment—The need to conserve the fertility of the Soil, and 
the indigenous grasses and fodder-plants—Dkturbance of the Soil-organisms, and 
of their long-standing association with the indigenous Plants, especially the 
Acacias and Eucalypts; the Bionomics of Soil-orgatoisms in the arid portions of 
the Continent; and the risks from strong, dry, Westerly Winds, in the absence 
of a covering of Snow, when the natural covering of the ground has been re¬ 
moved^—la^ssons from Drouglits; and the Application of the Lessons—►Bibliography, 
as a guide to more detailed consideration of special subjects-^Indea, &c, 

Happily thei'C have been and are men on the land in Australia, who have 
learned that droughts are not a curse, though rabbits and prickly pear may be; 
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^that the land needs a periodical rest or sweetening; that it is ih& dry climate and 
the high-ehis8 nutritive native graases and Imrbage* wliich are largely rtmponBihle 
for the excellence of Australian wools; that if every season were a good one, the 
stock and shee}» would suffer severely from parasites, and from diseases; and, 
best of all, men who do not lielieve that Nature^s gmat scheme of things, w’hieh, 
by nIow degrees, Las evolved from the womb of Time, has arrived at its present 
advance<l state of development, for the si)le and only purpose of gratifying the 
money-making instincts of the Clet-rich-<)uick Dollarton Hhekelfords, just as and 
how tliev would like to >)e able to order it. ReivuniR of the actual experienee of 
intelligent and wilightened men of this kind, arc among the things wante<l;’and 
sonic of it is already on record in the files of old newspufjcrs. 'fhey are tiven 
who (‘HU appreciate the words of Mr. Roosevelt, wlien President of the United 
States, in las opening Address itt the American Forest Congress, held at Wasiiing- 
ton, January, 1905—‘^All of you know' that there is opportunity in any new' 
cmintry for the devtflopment of tJie type ol* tenipomry inhabit ant whose idea i>s 
to skin tlie (^(umtry and go somewdierc else. . , . That man is a curse and 

not a blessing to the country. Tlie |>rop of the country must he the business 
rnati who intends so to run his busiiu^s that it will be profitable to his children 
after him. ... I ask, wdth all the intensity I am capable of, that tlu^ men 
of tin* West will remember the slmr]> distimdu)!) 1 have just drawn between the 
man wlu> skins the land, and the man who develops the country.” 

The hoiik should not be a one-man b(M>k, but a tcani-W’ork book, supervised 
by a callable editor. It should^be simply l)ut sci<‘ntib(*aliy written by s|)(H*ialists 
in the different brandies, after the manner of the Handbooks prepared, at dif¬ 
ferent times, for the Meetings of the Australasian and of the British Associa¬ 
tions for the AdvancenK*nt of Rcienece. Hut, for the chnjitcrs to wdiich tliey 
relate, and especially those on the lessons of droughts and their ap|»lic,ation, froTn 
the practical nianV side, the fUes of the newspapers, at least as far back ns 
the drought which began in 1888, should be systematically looked uv>. Some of 
tim articles therein are excellent, for they are often the records of actual experi¬ 
ence and tirst-hand knowledge; and, as sucJi, they are of historical interest. The 
cream of all these should be skimmed, su|> piemen ted t>s may be re<piired, and 
put into the Handbook; and, if desirable, referreri to in the Bibliography. Papers 
in scientific journals should he utilised in a simihir manner. 

But the publication of a Handbook, in the way of propaganda, is not 
enough. The annual output of books is so enormous, that any particular book is 
apt to be put on the shelf, and perhaps forgotten. Therefore some propagandists 
are needed. A good way of providing for these, 1 think, would be the endow¬ 
ment of a course of three annual lectures. One lecturer alw'ays to be a scientific 
t«an; another always to be a man on the land; and the third always to be a 
business man capable of dealing with the statistical and financial asptsds of 
drought-problems. The lee^turers to 1 h* appointed annually, a year in advance, 
so that they may have time for the preparation of their lectures. The lectim^rs 
to be allowed to choose the subjects of their lectures, provided—and this is to be 
a Minf. qua non —^tbat the aim and object thereof is to elaborate, to expound, to 
make clear, and, if possible or neceasary, to amplify the Handbook. The Iccv 
tures sometimes te be delivered in Sydney when the primary producers come to 
bold their annual Congresses; and, sometimes in one or other of the centrally 
situated and accessible country towns, as may be decided. Tn this way, attention 
would periodically be focussed on tbe Handbimk, and on the subject with which 
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it haw to do. Discussion thereon would be promoted. If taken up and entered 
into entliusiusticallyi the subject of drought-problems should become a live sub¬ 
ject, as it ought to be, and as it need.s to he; and then we may expect to make 
some progress. 

Next only to the need of righteousness, and of the maintenance of tlie in¬ 
tegrity and welfai'e of tiie Knipire, tiro <^uestion of how to cope successfully with 
droughts in Australia, stands second to none in its importance. For Australia's 
hid for greatness rests upon this, inasmuch as her agrieuliiu‘e and other j>ossi- 
hilities can only bo imperfectly realised without it. 

O.v THK COmiKOT I NM'KIIPUKTATION Oi' TJIK, S4)-CALnKI> PilYLLOOKS OF TllK 

A vs'ruA rJA s* Pii i. i^om n ko i ’s Acacia s, 

(Plates i.-viii.) 

'fiu' Australian Horn furnishes nuinorous examj>les of plant-siructures. which, 
as one usually sees them, arc dilficult to understand, partly because they repre¬ 
sent sccondaxy developments wliich have Ircen snperimp{^sed on the primary, 
natural order of things; and yjartly because one commonly meets with ct>mi>licated 
adult structures, of which the early stages are not always readily obtainable. The 
so-called phyllodos of Australian Acacias are one of the most common and 
familiar examples of these plant-puzzles. These have been regarded as the 
“classical'’ examples of phyllodes, because tlien^ are so many species of phyllo- 
dineous Acacias, and they are so widely distributed, Nevertheless, strictly speak¬ 
ing, they are not “phyllodes“ within the meaning of the recognised detinition of 
these leaf-substitutes, For example, in the Olossary of T'erms prefixed to the 
fii'st volume of the Flora Austrnliensis (p. xxxix.) will be found (he definition— 
“Pliyllodiiim a flat petiole with no blade.” Asa Gray defines a phyllodium as 
“a petiole usurping the form and function of a leaf-blade,” In both cases, these 
(U'Hnitions are intended to apply to tlie flattened Jeaf-suhstitutes of tiie Australian 

liliyllodineous Acacias.* Bentham says of Division i., Phi/llodinmc' .“Tieaves all 

(except on young seedlixigs and occasionally one or two on young branches) re- 
duf'ed to p/n/Uodta^ that is to the petiole either terete or angular or more or less 
verti('ally dilated so as to assume the appearance of a rigid simple leaf, with 
an upjier and a lower edge or margin, and two lateral similar surfaces, and 
eithtu* sessile or contracted at the base into a shori petiole, the upper edge often 
bearing 1, 2, or rarely 3 or more shield-shaped or tubercular or depressed 
glands,” (FI. Austr,, ii., p. 319.) 

But the so-called phyllodes of the Australian phyllo<lineoue Acacias are not 
simply flattened petioles which have lost their blades. The current statements 
about them, such as those (pioted above, are imperfect generalisations based upon 
inadequate material. On the contrar>^, they are the flattened, primary" leaf-axes 
or common petioles of bipinnate leaves which have lost their pinnro; and it is 
the former which have usurped the form and function of the latter; and not 
flattened petioles which have usurped the form and function of leaf-blades. 
Tlte so-called phyllodes of Australian Acacias may be long, or short, or very 
short. If long, they arc the flattenexl primary axes, or common petioles, r#f 
potentially long bipinnate leaves, with numerous pairs of pinna*. If short, or 
very short, they are the flattened primary axes, or common petioles, of potentially 

•(iray's Botanical Text-book (1887). pp. 110, 426. 
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shorty l»ipinnate leaves, vsnth several, or only one pair of pinnae, wliose pinnce 
have vanished. Therefore, as the so-railed phyllodes of the Australian phyllo- 
clineoiiH Aeacian are not exactly eoinparable with the phyllodes of other plants, 
and are nut phyllodes within the nu?aninjff of the eurrent deflnilious thereof, they 
should be distinguished from ordinary phyllodes, and also have a distinctive name. 
As they are neither eladodes nor phyllodades, within the meaning of the current 
definitions of thm' struetun^, 1 propose to call them Euphyllodia or euphyllodes, 
in the sense that tiiey are something more than is implied in tite accepted defini¬ 
tion of pliyllodea; and, therefore, something more than simply flattened petioles; 
inasinueli as the}’ really hit, as I shall show, in what follows, vertically Datteded, 
primary leaf-axes or eonimon petioles, whose pinnm have Imni suppressed, which 
have u-surpeil the form and function of leaves, Tnslearl of Pljyllodine«) and 
pliyllodineous Acacias, I propose to use the terms Eupliyllodinca^ and cu])hyllo- 
dineouH Acacias, in order to be consistent. 

Several more detailed interpretations of the phyllodes, s<i-(*nlled, of Aus¬ 
tralian Acacias are on record. One was offered liy M{)rren, in 1852.* Unfor¬ 
tunately, no <!opy of this paper is available in Sydney, and I do not know on 
what kind of evidence he based his views. Hut two authoi-s. Maxwell Masters 
ami Baron von Mueller, have given the substanee of Morren’s hypothesis. Mas- 
tm*s says^—*‘Wlieri the blade of the leaf is suppressed it often happens that 
th(‘ stalk of the leaf is flattened, as it were, l»y <'ompeusation, and the petiole 
lias then much the appearance of a flat ribbon (phyllode). This happens con¬ 
stantly in c.edaui species of Acacia, OxaMs, ike., and has been attributed, but 
doubtless erroneously, to tlu‘ fusion of the lea (lets in en early state of develop- 
inent and in the position of rest.’^ 

Baron von Mueller seems to have accepted Morreu’s hyi>ot he8is, but without 
mentioning the author of it. In his ‘^Introduction to Botanic Temdiings^^ (p. 
25, 1877), he says of the Australian Acacias-“This enormous number of con¬ 
generic plants [about 300 species] can convenienfly be separated into two main 
groups, according to the struef ure of their leaves, wheth(‘r consisting of a simple 
lilade, or w'hether formed by distinct leaflets. The first of this primary division 
is calleii that of the Phyllodineap, from a Greek wuinl implying leaf-like forjm 
becauHc the supposed simple leaves are in reality formed by tlie confluence (K 
leaflets, stalklets and stalks into one leaf-like mass, or according to the 
generally adopted hut less accurate views simply dilafed leaf-stalks (phyllodiaff 
this metamorphosis is most readily demonstrated and proved by observing the 
apparently simple-leaved Acacias in early growtli, when the first leaves developed 
by the young seedling will be found to bo compound, consisting of leaflets ar¬ 
ranged in two row^s, thus forming pinn«, several again of these pinna? forming 
the hi pinnate leaf, tlie axes along which the leaflets arc pJac(?d being also ar¬ 
ranged in a pinnate manner. What in the phyllodineous division of the genus 
Acacia is noticed only on tlm leaves of the young plant, becomes normal through¬ 
out for the second group, that of the Bipinnatas. 

A second interpretation is current in Textbooks of Botany, This is not 
less unsatisfactory^ than the Baron■«. It is frequently presented as a brief, 
definite, and apparently authoritative statement—an axiom or a postulate, as it 
were, which the student is to accept in faith. For example, Benthara, in his 
generic description of Acacia, says—“Leaves twice pinnate or reduced to a simple 

•0. Morren, Bull. Acad. Bclg., ISSS, t.xix., p.444. 

§lifasters, Vegetable Teratology, p.a29. 1809. 
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]>hyllodiuiti or diluUxl petiole’ (FI, Au»t., ii.* p. 301). Kerner i^ays*—‘"It has 
already been nientianed on p. 336 [(|Uoted later on tor another reason] that a 
like iiKHiitieation of funotion oeeurn in many Australian Acaeias, the foliag:e- 
leaves of whi<'h are dtM'oid of ji»Teen blades whilst the leal' stalks are developed as 
ji;)’een, Oattened, outspread (»rgans, the so-ealJed pliylltwies/’ Tliese, and similar 
statements are Imsed on no iiu>re logiejd arguinei\i tlmn this—The pliyllodineous 
Aeaeius hove phyllodes; pliyllo<les are flultenea petioles, &e.; therefore the phyl- 
lodes of A(*aeias are flattened petioles, wdiieh have lost I heir bladea. The fallacy 
of (he arj^urnent lies in the I'aet, tliat tiie so-called ])hyIiodirLeous Aciuuas have 
not ]diylkKies in tlu' accepted meaninjr oT the term. 

Sometiaaw however, authors venture to ^»‘ive aii ex))lanation- Uut tlie I'x- 
})lanation8 known to me are not lens fallacious than the deflnitions of tb<* phyl- 
jodcM, so-called, of Ausiralimi Acacias. For example, Luhhock, in his “Flvjwors, 
Fruits, and Leaves” (p. 120, 75: 1880} j^ives an explanation, pjj^ether with 

an illustration t>f a see<Hing- the Hrst ever puhlislied, as far as 1 know. Me- 
says-~“*Tlie typical leaves of Acacias are pinnate, with a nuujl)er of leaflets. 
On the other haml, many of t!ie Australian Acacias have leH\'t‘s (or, to speak nioT‘e 
correctly, })h>ilodes) more or less elon^iratcd ov willow-like. But if we raise 
them from seed we And, for instance, in Aoacia mlicinaf so callecl from its re- 
semhlance to a Willow, that the fii*st leavtjs are pinnate (KiK* 75), and tlifl'er 
in nothinj? from those characteristic of the In tlie later otu's, howevtr, 

the leaflets are redvuied in numlw*r, and the leafstalk is slightly c-ompressed 
laterally. The fifth or sixth leaf, perhajm, will have the Kmflets reduced to a 
single pair, and the leaf-stalk still more flattened, while when the plant is a little 
fjl<ler, nothiiJg renmins exceed the flattened petiole.” Now the passage <|uoted is 
very remarkable, but hardly more so than others of similar import to be found 
in other books. Such statements are imperfect, gencialisations busi^l upon irj- 
«def)uale material. Though p\it forwar<l in gi>od faith, they are neverthekss 
pitfalls and stuiubUng-l)locks, both for teachei-s and stu<icnt8. The llrst state¬ 
ment that ”tJ»e tyfucal leaves of Acacias are pinnate” is faulty. Tiu^rt^ are no 
Acacias with pinnate leaves. On the contrary, the typical Acacias have twice 
j> inn ate or bipinnate leaves. Next, **But if wc raise them from seed we And, 
for instance, in Acacia mlicina , . . that the first leaves are pirmute (Fig. 

75), and differ in nothing from those characteristic of the genus.” The seedling 
sht)wn in Fig. 76 has no pinnate leaf or leaves. The first is n bipinnate leaf 
with one pair of pinnfio, the swiond is also a bipinnate leaf with one pair of 
pifinas and with an indication of the so-called phyllode on the upper side; the 
lliird is also bipinnate with one pair of pinna!, and indications of the so-calitd 
phyllmle on both upper and lower »idc»s; while the f(!urlh and fifth art* complete 
phyllodes, so-called. 

Lubbock’s d<?scriptioti and figure of a seedling of A. salicim are the only 
ones of this apecies yet published. But if the seedling figured was not an 
an om ah ms one, it was an incomplete stteeimen; and Lubbock did not’notice that 
tlie first leaf, whicii should have l>een a simply pinnate leaf, or jwrhaps a pair 
of opposite simply pinnate leaves, was missing. But what one particularly 
vants to know, is, why Lubboc'k calls the structure, to which the single pair of 
pinnm of his bipinnate lea^^ is attached, the ^fleaf-stalk,” which i« firstly slightly 
compressed laterally, and then finally becomo tlie flattened petiole or phyllOdeV 
In other words, on what grounds is it taken for granted that the pinxue of the 


^Natural History of Phwits, BngUsh l^^ndation, Voi. i., p.W. 
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biphmate leaves ol* Acaeia-seedlmgs with only a single pair oi' ttiem, which ap¬ 
pear Huc-<*eBsively after the first simply pinnate leaf, or in some eases after an 
opposite pair of them, represent a pair of pinn© at the node immediately above 
the leaf-stalk or petiole f I have not yet met with any descTiftlion of Acacia 
seedlingK ov Acacias in which tliis question is answered, or even considered, 
except by Preston, referred to later on. A« ft matter of fa<?t, tljc pair of pinnm 
of bipinnatc leaves, with only one pair, such as slu^c€ssiveIy make their appear- 
amte after lijc first simply pinnate leaf, or a pair of thejn, represents the 
apical j»air; and wlmt is below them is the entire primaiw leaf-axis or common 
petiole, and not simply the ordinary petiole. That is to say, the succession 
of the pairs of pinn© in the development of a bipinnate leaf with several pail’s 
cf pinna?, of an Australian Acacia, is baaipetal; and not l)HKifugal, as tacitly 
assumed, and taken for granted. 

It is interesting to note, therefore, Ijow' two eminent biohtgists, like von 
Mueller and Lubkick, independently came tf> the corndiisiou that, not tm^rely the 
same sort of evidence, but tlie selfsame evideme—tiie evidence afforded by the 
leftvea^^ of pbyllodijjcous Acaejn-secdJings—demonstrated and pioved two 
<livergent, and irreconcilable hypotheses; the metamori>bo»iH of Ihpinnate leaves 
intt* phyllodes by the confiuence of leafiets, stalklets and stalks in the one case; 
and by the fiatteiiing of the petioles and the disappearance of tlie blades, in the 
other. What is wrong with these two discorilant conclusions is not that one is 
correct, and the other incorrect; Imt that neither of them is wholly c<>rre<!t, and 
that both arc partially incorrect, Mueller’s liypothcsis is ineorroct in so far as 
the leaflets and atalklets, that is the pimim, are concerned; fur these abort entirely, 
and take no part^ wliatever in the fonnution of the wi)-eftlle(l iihyliodes. The 
evidence on that point is dear and conclusive; and one is at a loss to under¬ 
stand how Morre^n and he were led to think that tiie leaflets and stalklets con- 
creftced with the stalks or axes. But the stalks, that is the primary axes, or 
common petioles of the actual or potential bipinnate leaves, the ordinary petioles 
together with the rhaebisos, do flatten to fom the so-called phyllodes, and are 
the only components thereof; and, to that extent, his hypothesis is correct. But 
supposing that there is a confluence of leaflets, stalklets and stalks, why was 
Mttdler content in call such structures phyllodes, wdien, by the current definition, 
phyllodes are flattened petioles, wbitdi have Jowi their l)lHdcs-*-neither more nor 
less? 

On the other hand, Lubbock^s hypothesis is incorrect in supposing that, in 
the formation of Acmda phyllodes, so called, ‘^nothing remains cx<‘ept the flat¬ 
tened petiole”; whereas, in truth, everything I'emains except the pinn©. But 
it is (correct in so far as the pinna are concemed, for thcH«> vanish entirely. 

Willie lack of adequate material, and of personal knowledge of the plants 
m they grow' under natural conditions, are the nltimotc reasons for the long¬ 
standing, incori*ect, current ideas about the phyllodes, so-called, of Australian 
Ac.aeias, there? are three main proximate reasons 

(1) The ambiguous, because ttK» general, statements about the leaves'^ 
of the seedlings of the Australian phyllodineous Acacias; and the neglect to deter¬ 
mine the mode of the sucoeseion of the pairs of pinn© in tlie development of the 
bipinnate leaves . 

(2) Either the non-rwtognition of the preaence of the ternUmlk^' of 

Bmxtham» or /^the recurved point,” or the "excurrent jioint” of the eommon petiole 
or of its distal component, the rhachis; or, if noticed and mentioned, the disre- 
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gard of its moaning ami wignifloanee, when discussing the nut are wul interpret- 
tion of Aeacia-phyllodes, so-called. 

And (3) The omission to take into account the simple but very signifteant 
fact, that the petioles, or ap])arent i»etiok‘s of all the known Australian bipinnate 
At^acias, of which twenty-two species arc described by Bontliaib in the Flora 
Australiensis, are short oj* oven very shorty, relatively to the length of the entire, 
primal^ leaf-axes, or eommon petioles; wdieroas some Acacia-phyllodes, so- 
called, are not only much longer than th<j petioles of any existing bipinnate 
Australian Acacia, being as long as 12 to 20 inches in some species; but are even 
longer than the common petioles of the longest leaves of any known, bipinnate, 
Australian Acacia. 

I propose, therefore, to consid<‘r tijese three (lueslicms seriatim, and in some 
<letail, because it is time the real nature of the so-called phyllodes of Australian 
Acacias was recognised and taken into account. The current belief about them 
is a barren conception, which has obstructed llie progress of knowledge, and 
leads one into the wilderness. If tlie so-called phyllodes of Australian Acacias 
arc simply flattened petioles which have lost their blades, there is nothing more 
to be said about them that is of any importance. But wl»en one knows what 
they really are, it is a simple rnatUir to reconstruct the eupliyllodineous 
Acacias, and, then having done this, to find corresponding analogues among the 
existing, bipinnate species. And not only so, but when one knows where, when, 
and how to look for reversion-foliage and reversion-shoots of the right sort, one 
can find Nature a<?tually reconstructing them, as I shal) presently show. Having 
anived at this stage, the study of the euphyllodinebus Acacias takes on an e!i- 
tirely now, and extremely interesting and promising aspect. 

Tij;k “Fiks'J’ LKA^•Ks’' of the Seedlings of Afsthatjax Aoaoias, 

Froju the extracts gi' cti above, it is evident that, by the expression the 
leaves^' ut Acacia-seedlings, Mueller uud Lubbock mean—and the same remark 
will apply to otlier authors who express themselves similarly—the earliest leaves 
which successively develop on young seedlings; and that neither of them takes 
iMScount of the simply pinnate leaf, or sometimes a pair of opposite, simi>iy 
pinnate Itmves, wliich is, or wiiieh are, actually the first to appear. 

The foliage of the young seedlings of the Bipimiata^ is similar to that of 
other plants with bipinnate foliage, in that the earliest leaves to make their 
appearance are of a simpler type than those which folloM^ them in later stages 
of the development of the cojnjdete bipinnate leaf. The march of progress, as 
is usual, is from simple to complex. 

The very first leaf is an abruptly pinnate leaf, with several pairs of leafiets, 
or there may l>e an opposite pair of them. The second is an abruptly bipinnate 
leaf with one pair of pinnw and more or less numerous pairs of leafiets. Now 
this leaf, and others like it, which follow, represents and corresponds to a leaf 
like the first, in w'hich the apical pair of leafiets has been replaced by an apical 
pair of pinna;; while the lower pair, or pairs, of leaflets, counting from above, 
have been suppressed. That this is the correct new to take is shown by the 
presence of the seta terminatm, or terminal seta, in which the primary leaf-axis 
terminates in both cases. This is the remnant of a terminal leaflet in the first, 
abruptly pinnate leaf; and the remnant of a terminal pinna in the abmptly bi¬ 
pinnate second leaf, and in others like it, as will be discussed more in detail 
later on. 
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III HccUniigs of ^1. dis^colof^ one of tbe very eimimon hipinimie Acaeiun of tbe 
Sydney ilistriet, for example, the first leal* is abruptly pinnate with about six 
pairs ot leafiets; the second, tliiz’d, and fourth may be bipinnate with seven pairs 
of leaflets on tlie second and third, and twelve pairs on tlie foiufh. The fifth, 
sixth, and seventh may be bipinnate, with two pairs of pinnte; these correspond 
to a leaf like the first, in which the apical j)air of leaflets, anti the j)air next 
Wow, iiave been 7*eplaeed by pairs <.ri‘ pinna*. Tiie eig-btli leaf may have three 
pairs of i>inna;; this corrcsptjiids to a leaf like the fij'st, in which the apical pair 
of leallets, and tw^o pairs next below’, have been replaced by pinnae After the 
eighth t)je number of pinji® may increase by one pair more t>r Itvss tionsetmtively 
in sut^ceeding leaves, until something approaching the rnaxiinum is attained. In 
one seedling liowevert and the only one seen, the third leal! had two pairs of 
pinna?. In seedlings ol otlier species, the juunber of i^aiis of ]>iinm^ increases 
Homelimes a little stsmer, sonietinicH a little later, min h in the same manner as 
described above in A. discolor. The terminal seta, unless incidentally missing, 
terminates the common petiole of every leaf, at every stage of gi’owffi. There- 
lore, the mode of succession of the pairs of pinna* in the gradual development 
of the bipinnate leaf is basipetal, and not basii ugal, as lias hitherto been tacitly 
asHumed arul taken tor granted in every case that has come under my notice. 

The primary leaf-axis of the first, abruptly jiinnate J(‘at may he slightly 
longer tlmn that of tlic se<?ond bipinnate leaf with oiu^ piiir < f pinna?, but the 
latter liave more than twice as many leaflets. As tin* number of iiinnae increases, 
the axis lengthens iiroportionully, until it reaches its final dimensions. When 
the maximum number of pairs havt* been di^veloped it will be jioticed that the 
petiole is relatively short. 

Voung seedlings of tlie Eupityllodinea*, olfl enough to show the ti’ansition 
from bipinnate leaves ttt cuphyilodes, are very interesting and instructive. They 
are the embodiment, and, at the same time, the visible presentment or picture of 
an intense htruggle between two antagonistic tendencies or forces. On the one 
hand, the hereditary tendency to produce the ancestnd tytu^ of foliage makes a 
start in the normal way. Tlie first leaf is an abniptly pinnate leaf, or, in some 
species, there may he an opposite pair of them. 'J’lie second leaf is an abruptly 
bipinnate leaf with one pair of pinnae, just as in the seedlings of the Hipinnataa, 
Very soon, somew’hut sooner in some species than in others, the antagonistic ten¬ 
dency, the euphyllodc-producing tendency, nowadays also an inherited tendency, 
inanifeHts itself, and, after a few' preliminary stagtis, the usurper succeeds in 
awamping the natural tendency to continue the produclion of bipinnate foliage. 
This commonly, but not alw*ays, happens before the seedlings are strong enough 
to enable the bipinnate leaves to develop a second pair of pinnae; and, in such 
species, the second, tliird, fourth, fifth leaf or some later ^ one may be the earliest 
complete euphyllode. 

The object of the struggle is to get rid of the pinna?, whose leaflets are the 
transpiring and assimilating organs proper, and to Bubstituie for them the ver¬ 
tical, fiattened, leaf-like leaf-axes or common petioles, or euphyllodes, capable of 
taking over and carrying out the functions of the leaflets on a more economical 
basis for regulating the water-supply and expenditure. Jt is important to realise 
this; and that the conteBt is not between fiattening, ordinary petioles, and leaf- 
bJades, which are to vanish. Now a substitutional structure, and a structure for 
which a substitute is being provided, cannot coTOi>!ett‘]y coexist and function in 
all jreepecta simultaneously. In tbe case of the BubstitnUon of cuphyilodes or 
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flattened leaf*axee tor pairs ot pinna?, from the nature of the eoae, the substitu¬ 
tion or rephieoment cannot take place intitantaneousjy in a fitush, hut only by 
gradual, iutermediate stHg<!8. It necessarily follows, therefore, that soitie indi¬ 
cation of both can and may be present at the same time, but in an inversely pro¬ 
portional ratio. If the pinna? are strongly in evidence, after the struggle l>e- 
gins, the euphyllode will l)e only slightly indicated*, whereas if the euphyllode 
is strongly iu the UHcendant, hut not yet complete, the pinnaa will show signs 
of some kind or other that they arc on the wane. The swamping, eupliyllode- 
producing tendency usually acts too promptly in yoimg seedlings to show the 
inversely propoiiional relations between the two contestants very satisfaetbrily. 
But good examples of reversion-foliage, and the leaves of reversion-shoots sliow 
them most beautifuiiy and conviueingly. 

Bir John Lubbock, aftemards Lord Avebury*, in his great book *M)n Seed¬ 
lings^^ {.18112), mentions or desenbes, or diiscribes and figures seedlings of se\ tm 
species of Acatria. But his material was very limited, and sometimes restricBKl 
to a single seedling. It is remai’kable that the species, whose seeds he w*aa able 
to get, are all out-of-the-way or inland species, and do not include a single 
example of our eommon and familiar species, Lubbock was interestixl in them 
as see<llji)g¥i merely; and it was not his object to discuss the nature of the euphy- 
lodcs of those that were euphyllodineous si>ecies. Having complete seedlings at 
his disposal, he w*as able to recognise, this time, that the first of six of tlw^m was 
an abruptly pinnate leaf. But of two species, not figured, A, Oswald! and A. 
manlhocarpa he says — “Lea\*es compound and abruptly pinnate or reduced to 
phyllmles,’' and ‘‘First Jeavfjs conaponiid, abruptly pinnate”; bnt as be juakes no 
mention of the presence of bipinnate leaves in either C/ase, one does not know 
how to take these statements, since his descriptions ot^ the seedlings of these two 
Mptwies are all that are available at present. On the other hand, he des 4 n*ibes the 
first six leaves of a seedling of A. Burkiit! as bipinnate. This is the only 
Acacia-seedling, without an abniptly pinnate first leaf, or a pair of them, yet 
recorded. Lubbock also recognises the presence of Hentham’s terminal seta in 
the seedlings of two species, but unfortunately he locates it on the petioles. 
Thus, of the first aik leaves of A, Burkitti, all bipinnate with one pair of pinnm, 
he says ‘‘petiole cxcun*ent botw^een the pinnm, with a subulate slender point. 
Also of A. vertmlktta he says — ^“Leaves at first piniiale then bipinnate, then 
reduced to pliyUodes . . . petioles laterally compressed , . . and pro¬ 

jecting beyond the pinna? with a subulate aemte aristate point.” The petiole of a 
compound leaf is the portion of the common petiole, or primary leaf-axis, below 
the lowciid pair of pinna?; therefore, all the pinnm ore attached to the rhachis; 
conmqumtly it is the c<nnmon petiole, or its distal component, the rhaehis, which 
terminates in an excuj*rent point or terminal seta. If tl^ petiole terminates in an 
“exeurrent i)oint,” th<m, since the latter is above the pair of pinnm, these must 
W, attached to the ^witiole—^which is abstir^L He correctly adds, however— 
“rhachis of piuno' excurrent in the form of a small subulate point*” And hb 
should have said^-common petiole, or the rhachis which is its distal component, 
with ail exourrept point* But, accepting the current idea, that tlie phyllodes of 
Acacias are simply flattened petiok% be tacitly assumed and took for granted, 
as he did in the earlier passCge quoted above, that tlm singde pair of pinnae of 
his bipinimB? leaves wa« the lowest or basal pair, whereas it is the apioai pt 
uppermost pair which apfwars first; and that tlic stalk to which the pinam wore 
attacbe<l was the petiole, whereas it was the common petiole or primary leaf^ 
axis, as is proved by ite terminating in an exourTent point or terminal seta. 
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Mr, R, H. (Jumbage hai4 remiUy taken up tins stu^ly of Awia-fteeUlings 
where Lubbock left off; and^ from hiK extensive knowledge of the Atwtraliau Uora, 
iiiid of Acacias growing iinder natural couditiouK. be is eminently qualiliod to 
undertake it. Since 1915, he has published live instalments of a monograph cm 
*‘Aca<?ia-Beedlings/^ which include descriptions and excellent photographs of tlie 
»ee<H pods, and young seedlingw of hfty-five species. This is an excellent be¬ 
ginning of a very important contribution to knowledge, which (fan only done 
properly as he is doing if, with personal knowledge of the plants under natural 
conditioiiH, and with adequate niateiial. As it is necessarily a leiHurc-time study, 
he deserves, in an especial manner, all the encouragement and help that we can 
give him. If he will take into consideration the evidemee 1 am now bringing 
forwardt and will modify his temriinology acconlingly, 1 venture to predict that 
las work will become more iuspirmg and intcrcfsting evtfn tlian it has been. 

Camhage^s papers and illustrations show admirably, how promptly the 
swamping ctfetft of the usuiq)ing, euphyllodc-producing tendeiufy takes place in all 
the eupliyllodineous siK'cies he has dtsscribecl, with the cxc^eption of *1, melanoxiflim. 
^’his is one of a small group of exceptional species, wluch int-liidcH .1. nih/da, 
and apparently also the non-Australian specifw, A. heieropkylluy that is in need 
of special and detailed study of good series of gradational stages* 

The transition from an abruptly pinnate leaf, or more usually from a hi- 
pinnate leaf with one pair of pinn», .or sometimes two pairs, to the first complete 
enphyllodo, of seedlings of the euphyllodineoiis Australian Acacias, may take 
place on any leaf, from the second to the ninth, or even later, according to the 
species, and according to circumstances. The difference in seedlings ol’ the same 
species is mainly due to the absence or the presence of lingering stages of the 
dwindling pinnae. It is usually, but not invariably, complete before the seedlings 
are able to develop leaves with two pairs of pinnae. Oambage has found it to 
be the second leaf in A. (not counting the members of the opposite first 

pair of simply pinnate leaves separately), in about a dozen specimens, so that 
no hipinnate leaves with one pair of pinn® had a chance to develop. He has 
also found it to be the third leaf sometimes in A, ejcceha. In the wwjdJing figured 
by me (PI. ii., fig. 2) it is the fourth leaf. This is the seedling of the specitis 
(|)robably A, implera, as Mr. Cambage has been good enough to advise me) 
which has fumislasd me with my \mni and most instructive reversion-shoots jutid 
suckers, bwause the euphyJlodes are »o long, up to about 9 indies. 1 was not 
interested in the plants before they were scorched, and the portions of the plants 
al>ove ground killed, but without damage to the root-system, by a bush-fire, or in 
some cases injured in otlicr ways; and there has not been time yet for the new 
shoots to flower; and I have becii^unable to find adult, uninjured plants in a 
c()nditioii suitable for exact identification of the species. In the seedling shown, 
the first abruptly pinnate leaf had three pairs of leaflets, but the apical pair, and 
one of the next pair below, were missing, when I got the specimen. The second, 
third, and fourth are bipinnate, with only one pair of pinna? in all of tliem. 
One pinna of the second is damaged, and is represented by one leaflet and a 
portion of its fellow. Above what remains of the damaged pinna in the position 
shown, the terminal seta at the apex may be see® in the photograph of the eoin- 
itton petiole, projecting to the left. The fifth i$ a short, relatively broaci, com- 
plct© euphyllode, 2t inches long; the sixth is longer but narrower; the seventh is 
stUl Ibbg®!'; the eighth (b^nt in the photo) Is 7^ inches long. An average 
sample ojf a complete euphyllode t roin a inversion nab ooti 8} inches long, is shown 
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beside the setnlling on the left. My reversion-shoots show fifteen later stages 
that are skipped in this seedling, to be refen*ed to later on. 

Of sixteen buah-seedlings of A, falcata, the fb-st complete euphyllode was tlie 
fifth leaf in nine, the sixth in six, and the seventh of one; the leaf immediately 
preceding the first complete euphyllode in each of two seedlings had two pairs 
<,tf pinme. Of sixteen hush-seedling’s of A. myriifoliap the first complete ouphyl- 
iode was the fifth of two, the sixth of seven, the seventh of six, and the eighth 
of one; see<llings of this species also soinetinies have one, and occasionally two 
leaves 'with two pairs of pinnae. Seedlings of A. UnifoUaf of which the first 
complete euphyllode may be the sixth-ninth, may also have one leaf, or two 
leaves, or, as in one of my sp^^cimens, three leaves, with two pairs of pinnm. 
The leaves of seedlings of A. auaveolem often show most interesting lingering 
stages of dwindling pairs of pinnae, tl)e last of wJjich may he representwl by 
only a single pair of leaflets, with the terminal seta at the apex of the ihacbis; 
and this is quite as conspicuous at the apices of the succeeding eiipbyllodes. 
Further details will Ik* found in Cambage^s papers.* 

Thk Terminal Seta or Recurved Foimt of the Ripikkate Leaves and 
Eciphvllodes of Australian A(’ActAs. 

No. 3 of the deflnitions given in Bentham’s paper on the Mimosem, referred 
to later on, is very important, namely—*‘A small point terminates tlie petioles 
whether common or partial, in all (>r nearly all Mimoseae^ It i» usually setifomi, 
though Bumetinics short and thick, and occasionally almost foliaceous, sometimes 
apparently continuous with the petioles [i.a., the common or partial petioles as 
defined on p 324; but not petioles in the sense in which some later authors use 
the term, foUiwiug Kunth], at other times falling readily off. This point has 
by some been termed a gland; but, it would appear, erroneously. It may pos¬ 
sibly be the rudiment of a terminal pinna or leaflet; but as there is no evidence 
beyond its jjosition [/.<?,, terminating the common or partial petioles] to show 
that it is so, 1 Imve been unwilling to give it any other name than seta terminaUa.^^ 

Now tJiis was written some seventeen years before tiie publication of Dar¬ 
win’s 'H)rigin of Species.” Chapter xiii., <»f the ^‘Origin” deals, in part, with the 
subject of Rudimentary Organs. Darwin’s treatment of the subject gave an 
altogether new view of the importance and 8ignifi<*nnce of rudimentary organs 
and vt^tigial structures. To-day, remnants and vestigial structures mean very 
much more to the morphologist than they did seventy-eight years ago, Then, 
Henthnm knew of *^no evidence, beyond its position,” to say more than that the 
seta terminaltB was possibly **the rudiment of a terminal pinna or leaflet,” To- 
<lay, I imagine, no one qualified to speak, will take exception to the statement 
that it really is, whnt Bentham, seventy-eight years ago, said it possibly might be. 
The se/rt termnalh of the pari-pinnate leaf of Cassia CmdoUeana, for example, 
a common garden plant, or of the paH-pinnate first leaf of Aeacia-s^dlings, 
undoubtedly represents the remnant of an aborted terminal leaflet, corresponding 
to the terminal leaflet present in Bohinia pemdacacia, for example; just in 
the bipinnate foliage of seedlings or of the adult plants of the Bipiimatae, or in 
the bipinnate foliage of seedlings, on the young euphyllodes, and frequently on 
the adult euphyllodes of the Euphyllodineae, unless accidently missing, it repre- 

•Cauibage, ‘*Ao*toia idlings.** Parta i.-v. Joutn. Ptpe. R. 8ao. 
xlix-lUi., lOlWe. ■ 
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the Temnaut of a vanished terminal pinna oorreeponding to the tenmnal 
pinna of tha impari-bipinnate leaves of Ca^salptnia GilUesiL (PL ii^ %» 1). 

Moreover the setue termmalea of the reversion-foliage of A, sumeolem are 
eometixnes green and foiiaeeouSi like incomplete leaflets or a pair of leaflets (PI. 
i., figs. 4, 8, 9,10); and the leaves of reversion-shoots of A. implexa (f) and A, 
podalpriaefoUa sometimes have thread-like rudiments of the axes of the terminal 
pinna present, without leaflets, hut with a terminal seta at the apex (PL viii. 6, 6). 

Admittedly, the seta ternUnalis is of no practical importance to the describer 
of species. Nevertheless, in his paper on the Mimoseaef almost all the species 
of which have bipinnate leaves, Bentham took the trouble to discu&s what' he 
conceived to he its meaning and sigtiiflcance. It was unfortunate, therefore, that, 
when he came to deal with the Anstralixm Acacias in the second volume of the 
Flora Axistraliensis, especially as the euphyllodineouH species far outnumber the 
bipinnate species, he took no account of the seta terminalis, as defined in the 
paper on Mimosese, or of its significance, except that he merely mentions its 
occurrence, under another name, the ^^recurved point,in two only of the twenty- 
two species of Bipinnatce which he describes, as if these were the only two species 
in which it was to be found. Thus of A, polyhotrya he says—-**the rhachis ter¬ 
minating in a recurved deciduous point^' (p. 414); and of A. leptocladct—^^Pinnm 
3-5 pairs, 3-4 lines long, on a common petiole of 1 to J in.* ending in a recurved 
point" (p’. 416), 

But the recurved point, or seta terminaUs, unless it is accidentally missing, is 
usually equally constant and significant, not only in other bipinnate Acacias in 
which no mention is made of its presence; but also on the leaves of seedlings 
of the Euphf/lhdineae, and at the apices of euphyllodes, especially in the young 
stages. Bentham furnished descriptions of 271 spwies of euphyllodineous 
Acacias. It is remarkable, therefore, that the setae terminates of some of them 
did not attract his notice, or arouse his suspicion that the so-called phyllodes 
of Acacias were something more than merely fiattened petioles. 

Kemer is the only author known to met who rightly recognis(?s that there is 
0 vestigial structure at the apex of the so-calM phyllodes of Acacias, which, in 
reality, i« Bentham’s seta terminaUs, in which the common petiole, or the rhachis, 
its distal component, terminates; but not the petiole, as Lubbock expressed it.— 
Thus he says—‘Tn many of the vetches of the Southern European flora (Lofftt/w, 
Nissoliaf Ochrm) but especially in a large number of Australian shrubs and trees, 
principally acacias (Aoacta lonyifoHa, falcata, my rtifolia, urmata, cult rata, Meh- 
noxylon, dedpiens, etc.) it is the leaf-stalks which are extended like leaves placed 
vertically, and then the development of the leaf-lamina is either entirely arreste<l, 
or has the appearance of an appendage at the apex of the flat, green leafnstalk or 
^^pbyllode" as it is called.”* As far m the Acacias are concerned, the appendage 
at the apex of the ‘^phyllodes,” here referred to, is simply Bentham^s seta ter- 
minalis, or recurved point, the rudiment of an arrested terminal pinna, in which 
the common petiole, or its distal component, the rhacluH, ieminates. It k not, 
08 Kerfter supposes, under the influence of the current dogma, that Acaein* 
phyllodes, so-called, ate simply flattened leaf-stalks or petioles, the remnant of an 
arrested leaidamma. The pinnes only have been arrested, and not the rhachis 
a« well. Consequently, the terminal seta retains its normal position at the apex 
of the thadiis, that is, the apex of the common petiole, or the primary'^ axis of 

* Katural History of Plants, English Edition, Vol. i*, p, 836, 

f Btit the reference to Goober* views ^sUa, p.44. 
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the leaf. But thet Kenier sboixld be the o!ily author, so far as I eau learUf to 
have reecgnised the oeeurreuoe of m apical, vestigial struotuFe on the so*call^ 
phyllodes of the Austn^imn Acacias, is both surprising and interesting* His 
tnistafce, like the mistakes of others, was attributable to a lack of ad«M|uatc ma¬ 
terial for study* Nevertheless, his observation is notable. 

The meaning and significance, and in some cases the occurrence, q£ the ter¬ 
minal sets or recurved or excunent point, or rudiment of the terminal pinna, 
of the leaves of the Australian Acacias, whether in the seedling-stage or otherwise, 
have received such scant eonsideraticm from authors, that a ccunparison of the 
leaves of Acacias with those of other genera with remarkable bipinnate leaves is 
not only very instructive, but what can be learned in this way needs to be em¬ 
phasised and allowed for. 

For comparative puiposes, the most satisfactory material is afforded by the 
leaves of three plants belonging to exotic genera, more or less common in gardens 
in Sydney. I am unable to find anything about them in any books available to 
me, from the particular standpoint in which I am interested in them. These 
are Cnesitlpinia GilUMi Wall., native of I^a Plata States, which is of interest 
because the leaves have a terminal pinna, but the pinnsB lack a terminal leaflet; 
JacarandA onaUfoUa B.Br., native of Brazil, which is remarkable because the 
leaves have a fugacious terminal pinna which is wanting in the mature leaves, the 
pinnas have a terminal leaflet, and the mode of succession of both the pinnie and 
the leaflets in the development of the bipinnate leaf is basifugal; and the West 
Indian Callimdta portoricewats, whose leaves, like those of the bipinnate Acacias, 
have neither a terminal pinna, nor have the pinnm a terminal leaflet; but, in both 
eases, especially in the young leaves, unless it is accidentally missing, the ter¬ 
minal set«e» are conspicuous. 

C, (MU 49 %i has leaves up to nearly 7 inches long, to the base of the terminal 
pinna; with twelve or thirteen pairs of short pinnm, with about eight to ten pairs 
of leaflets. As in the Acacias, the leaves present anomalies. Some of the pimim 
are alternate ini^;ead of opposite; one of a pair is sometimes missing; the ter¬ 
minal pinna is occasionally missing; the number of pairs of leaflets of the pinnm 
is variable. The leaves show:—(1) that the intemodes are about as long as the 
spread of an expanded pair of leaflets, measured from tip to tip across the partial 
rhachis; (2) that the pinn® of the lower pairs are fairly at right angles to the 
axis, but that the apical pair and severe pairs next below do usually move in¬ 
wards slightly, so that there may be some alight overlapping of the lower leaflets 
of the apical pair and the terminal pair, even though the latter lias a longer 
petiole than the otfaeiS; (3) and that the petiole may be no longer than the lowest 
intemode, or half long again; but however much it may be, it is but a small 
fraction of the length of the entire axis or common petiole. Fig. 1 of PI. iii., 
represents the upper portion of a leaf, in which the pinn® of the apical pair 
are at right angles to the axis; and this was chosen for illustration b^asme the 
terminal pinna was fully displayed. Lubbock figures a very young seedling of 
this species, with <mly the fli*^ leaf, which is abruptly pinnate, but no further par¬ 
ticulars are given. 

The longest Jacaranda leaf that I have, without portion of the tip, which is 
missing, is 214 inches loikg, petiede 2i, with 32 pairs of pinnaa, some of which 
are alternate. Longer leaves may be seen on some trees. Mature rarefy 
show anythiixg at the apex, hut the basal sear of something which is missiag^ I 
figure a Bmall leaf from a young plant 3i inches longfV^hi^ should have 
pairs of pinn® and a ternuhal pitma ; but tl® 



inmilB are repreee&tei^ by laxi^ leafieta, some of tliem with serrated edgee* I 
Imve also other leaves ahomng more advanoed, bat stilly umomplete troixs&nraui* 
tkms. 0» tbe other haad^ me oaa get examples in wMcb the teraunai piniut is 
preaent} but the leaflets are not expanded* In this oouditiou^ it is apt to be 
fugaeious; and me often flnds only a withered or broken remnant of it. The 
bnsifngal saocession of both the pimua and the leaflets in the development of the 
biptnnate leavoB is very interesting. The pinna in the basal region are usually 
short; in the middle regnm they are very long, with numerous pairs of pinnm, and 
a terminal leaflet. The intemodes may be as long as, or shorter than the spread 
of an opposite pair of expanded leaflets. The petiole is relatively very Short, 
as long as about two or three, or more, intemodes, if some of the possible lowest 
pinnsB do not develop. The variable length of mature leaves on the same plant, 
that is the variable number of the pairs of pinnss present, is, 1 think, attributable 
to aooidente, at different etages of growth, to the apical pcw’tion of the leaves 
before the basifngal development of tl^ full number of pintue is complete. 

The leaves of CaiUandrtit have np to six or seven pairs of pinnee. As in the 
bipinnate Aeacias, the terminal pinna, as well as the terminal leaflet of the pimue, 
has been arrested; but, in both eases, their remnants, the terminal setm, are pre^ 
sent, unless accidentally missing, and are especially noticeable in young leaves. 
Of a leaf with six pairs of pinass, tiie length of the common }>«tiole was 3i inches; 
the spread of a pair of opposite expanded leaflets re’ about tli^ length 
of two intemodes; and the length of the petiole 2i. The petioles of these 
leaves, proportionately to the length of the common petioles, are the longest I 
have met with; and the length of the intemodes is less than the spread of an 
opposite pair of leaflets; but this causes no overlapping as the apical pair of 
pinnio, and one or two pairs below tbcm move upwards an<l inwards, and the 
basal pair move downwards and inwards. 

Tlie youngest leaves of -4. dkeolor that one can get, show excellently the ter¬ 
minal seta both of the common petiole and of the pinna (PI. viii., %. 2). "Also 
that there is no addition of pinna at the apex of the leaf, after the lowest pinnae 
ai-e developed, as in Jacaranda, All the pinna that are to be present in the mature 
leaf, are represented in the primordium of the leaf; and when the pinna of the 
young leaves move into place, and the leaflets expand, the pinna are all equally 
developed. Similar statemente are applicable to the very young leaves of A. 
deeurrms. 

Fig. 2 of PI, iu., shows the leaf of a seedling of this species, with three pairs 
of pinnae, the middle pair of which illustrate the incomplete basipetal development 
of the leaflets. 

t)ue recognition of the mesmiag and significance of the terminal setae of the 
leaves of the bipinnate Acacias, and especially of the leaves of seedlings with 
qnly one pair of pinnie, is the key to the understanding of euphyllodes. What- 
ev^ el^ may be wanting, the apieal pair of pinnm is always present, unless acci¬ 
dentally miasing, except in decadent stages each as are shown in Plate vii. 

V Ptoolks oy THX Lkxvks or Bitiknate AnsTinvLUN Aoacias 

The euphyllodes of some Australian Acacias are very long, from 12-20 inches. 
In coniddermg th^ nature of such remai^able developments os these, it is neoes- 
fttsty to consider some of the characters of the leaves of the bipiimate Acacias, 
afld especiidly^ 
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Seventy-eight years ago, Mr. Bentham monographed the species of Jlfmoea. 
Ho began his paper by formulating somo definitions.* Thus he said—‘‘Before 
entering into descriptive details, some preliminary explanations may be necessary 
relating to some of the terms used in characterising Mim>9ea€j and applied by 
different writers in different senses. ... I have uniformly adopted tlie 
phraseology usually followed by De Candolle, giving the name of pinnae to the 
primary divisions, and of foUola to the ultimate divisions [of the bipinnate leaf]. 
. . . 1 have also designated by petiolus communis ^ the whole of the stalk 

to which the pinnae are affixed, not (as is done by Kunth), that part only which 
is below the lowest pair of pinnsB, and by petiolus partialis 1 have meant the 
whole of the stalk to which the foliola are attached.^’ Accordingly, in this paper, 
Bentham refrains altogether from using the terms petiole and rhachis. 

The adoption of the term common petiole, in the sense defined, has the ad¬ 
vantage of avoiding a possible difficulty—namely, if the portion of the common 
petiole of a bipinnate leaf below the lowest pair of pinnae, the petiole in the 
Kunthian sepse, is longer than the internode immediately above, how is one to be 
quite sure that at least one pair of pinnae, below the lowest pair present, has not 
been suppressed; and that, consequently, the supposed petiole is only ap¬ 
parently, and not really, the actual petiole? 

When Bentham came to deal with the Acacias in the second volume of the 
Flora Australiensis (1864), he adopted a somewhat different and mixed termiu- 
P*tJ*tly as de^ed above for the Mimoeeae proper, and partly in accordance 
with the definitions given in the Introduction and Glossary prefixed to the de¬ 
scriptive matter in the first volume. While still using the term common petiole 
for the whole of the stalk to which the pinna? are affixed, he also uses the term 
petiole, in the Kunthian sense, for that part which is below the lowest pair of 
pinnae; and he also uses the term rhachis. But I do not understand Bentham to 
use the term common petiole as synonymotis with the term rhachis^, defined in 
the'Introduction—‘^30. The common stalk [of a compound louf] upon which the 
leafiets are inserted is called the common petiole or the rhctchisJ^ 

If one examines the impari-pinnate leaves of Tecoma capensis (4 pairs), 
T. radiems (4r6 pairs), Bohinia pseudaeacia (8 pairs), Ailanthus glandMlosa 
(up to 14 or more pairs)—all common garden-plants, with leaves of the same 
type, varying considerably in length according to the number of the pail’s of 
leaflets, with fairly large leafiets, mueli about the same breadth—it may be 
noticed: (1) that the length of the intemodes corresponds to, or is a little longer 
than the greatest breadth of the leafiets, so that these may be fully exposed to the 
light without any overlapping; (2) that the leafiets are fairly at right angles to 
the axis to which they are attached; (3) that by the lengthening of the petiole of 
the terminal leaflet, this also is fairly displayed without overlapping the leafiets 
of the pair next below; and (4), that the petioles—^the portions of the common 
petioles below the lowest pair of pinn®—arc relatively short or very short, no 
longer sometimes than the low^est intemode, or half as long again, or a little 
longer. , 

If, next, one examines the pari-pinnate leaves of Cassia CandoUeanay also 
common in gardens, with four pairs of leaflets, it muy be noticed:—(1) that the 
intemodes are about as long as, or a little* longer than, the greatest width of the 
leaflets; (2) that, in the alienee of the terminal leaflet, the leaflets of the first 
pair, or of the first and second pairs next below, usually move slightly inwards, 

♦ Bentham, ** Notes on Mimoseae^ with a short Synopsis of Species/' Hooker’s iotumal 
of Botany. Vol. iv., p. 842, i«42. 
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while the two still lower pairs are more or less at ri^t angles to the axis; (3) 
that there is a terminal seta representing a remnant of the missing terminal 
leaflet, unless it is accidentally wanting, as it often is in the full-grown leaves, 
which is green and very conspicuous in quite young fresh leaves; 
and (4) that the petiole, real or apparent, is somewhat variable in length in 
difl[erent leaves, and may be about half as long again as the lowest internode, or 
even a little more. 

In the pari-bipinnate leaves of the Australian Acacias, it will be noticed —(1) 
that, in the absence of the terminal pinna, represented by the terminal seta, the 
pinn«e of the apical pair invariably, as far as 1 have seen, move inwards feo as 
almost or actually to touch or even slightly overlap; that those of a few pairs 
below, if the pairs are numerous, may also move inwards, but that some of the 
lowest pairs may be more or less at right angles;—(2) that the intemodes are 
about as long as the spread of an opposite pair of expanded leaflets measured 
from tip to tip, but may be slightly longer; the internodes of the same leaf may 
also vary slightly in length—and (3) that the petioles, apparent or real, are 
short if the leaflets are short, excessively short sometimes as in A, Bailey ana, and 
A, Jonesii, but much longer, though still relatively short, if the leaflets are long 
as in A* pruinosa, or very long indeed, as in A. elata. Following are the mea¬ 
surements of the leaves of the five species available 

A, BaiUyana —4 pairs of pinnas; common petiole, li; lowest internode, i; 
petiole, 4 inch. (PI. iv., flg. 1). The largest number of pinnes noticed is five 
pairs. The leaflets of this species are not sensitive. 

*1. discolor —9 pail's of pinn»; common petiole, 44; lowest infernode, 
petiole, 1 inch. In another leaf on the same branch, the petiole was no longer 
than the intemode above. 

A. deeurrens —17 pairs of pinn»; common petiole, 5J; lowest iniernode, i; 
petiole, i inch. 

A, prumom —<5 pairs of pinnae; common petiole, (>2; leaflets up to i; lowest 
internotie, i ; petiole, 14 inch. 

A. data —5 pairs of pinnm; common petiole, 9J; leafleti^ up to Ifi (Bentham 
gives up to 2 inches); lowest intemode, IJ; petiole, 23 inclioa. Three other 
leaves have the petioles somewhat shorter. This species has very long pinn®, 
up to more than 8 inches. 

Bipiunate leaves may be short, or long, or of intermediate length, according 
to the number of pairs of pinn® present; that is, according to the number and 
length of the internodes, and the length of the apparent petiole. The number 
of pairs of pinn® present in a given length depends on the length of the leaflets, 
and this is a very variable quantity. 

The bipinnate leaves of A, elata and A, pruinosa, of all the twenty-two 
species described in the Flora Australiensis, and as described therein, have the 
longest leaflets. . Therefore, they may be expected to have, as they actually have, 
the longest internodes, and the longest petioles, real or apparent. No seedlings 
of euphyllodineoua Acacias have as yet, been described by Oambage, with leaflets 
promising to be anything like as long as those of A. elata. 

Allowing about 3 inches as the maximum length of the petioles of the Aus¬ 
tralian bipiimate Acacia with, by for, the longest leaflets known, what valid 
ground is there for supposing, if the so-oaHed phyllodea are simply flattened 
petioles which have dropped their blades, that they can attain lengftbs of ‘'from 
6 in. to 1 iV* (A, maeradenm)f '^above a foot long, the upper ones J ft.** (A. 
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eyanophf/lh), phyllodia 6 to 10 m, (ji, LmdUpHf '"8-10 in. l<»»g 

car even more^* {J.* p^ieky^iarpa) f and others, as described hy Bentham? 1 have 
euphyllodes of A. hnyifoUa up to 13^ inches long, and li broad; and Maiden 
has recorded a variety of this species with phyllodes, so-called, up to 20 inches 
long. Allowing one-third of the total length for that of the petioles, euphyUodes 
12-2p inches long—if they are simply flattened petiole which have lost their 
blades—should belong to potential bipinnate leaves 3 to 5 feet long! 

Tile euphyUodes of Australian Acacias may be short or they may be long. 
If very short, tliey are the flattened axes of species, which, if they had not be¬ 
come euphyllodineous, would have only a few (1, 2, or 3) pairs of pinuce. If 
long, under similar circumstances, thej'- should have numerous pairs of pinnod, as 
shown in my photographs (Pis. v.-vii.) of leaves of reversion-shoots of a species 
with long euphyUodes, up to 8J (PI. ii., tig. 1) inches long, or even longer. But 
flattened petioles of leaves of Australian Acacias, whicli have h)St their blades, as 
long as 12-20 inches, are mythicjal structures; and the idea that there are, or may 
be such is nothing less than fantastic! 

The current Idea that the euphyUodes of Australian Acacias are simply 
flattened petioles which have lost their blades, is a barren conception which has 
retarded the progress of knowledge. If that is all they are, one is preeluded 
from discussing the question of what sort of bipinnate Acacias tlie euphyllodineous 
Acacias would or might be if they did not develop euphyUodes. 

But when it is realised that the euphyUodes are the flattened, xirimary leaf- 
axes or common petioles of bipinnate leaves which have lost their pinnm, it be¬ 
comes possible to reconstruct them theoretically in a very simple way, and then 
to And analogues of them among the existing Bipinnatie, since these include 
Acacias of which the adult leaves have—one pair of pinnai. only, **on a common 
petiole of about i inch long,^^ m Bentham records of 4. Gilherti, or 'M or 2 pairs, 
the common petiole about J inch” (A. mberosa), or any number of pairs up to 
"usually 10 to 20 pairs'^ {A. dealb(fta, length of common petiole not stated), or 
"15 tx) 20 pairs, the common petiole 2 to 3 inches’^ (A. BidmlU), or possibly 
even more, if one were to search carefully over abundance of material. 

'I'he simple method of reconstructing them is, to measure with a pair of com¬ 
passes the length, from tip to tip across the partial rhaclus, of a good pair of 
opposite, expanded leaflets on the bipinnate leaves of a seedling. This will 
approximately the length of an intemode. Then measure olf the intemodes on 
a euphyllode, beginning at the apex, and what is over, regard as the petiole. 
This wfll enable one to calculate approximately the possible number of pairs of 
pbmfle that could be present . If one can get a seedling with a leaf with two 
pail's of pinnae, one can compare the length of the internode with the lengtt 
of an opposite pair of leaflets. Having done this, than lotik for the bipinnate 
analogue among the biphinate species described by Bentham, or others, and 
figured in Mueller's "lepnography of the Aoaeia<’ or elsewhere. But, of coum, 
yevcfTsion-foliage, and especially reveraion-shoota, if one can get good speoimen$> 
will show Nature^s method of actually doing it. 

Eevkrbion-Pouaok, REVKBsiON-SHOorfi, ANu Stckbus. 

Textbooks sometimes mention, in an indefinite way, the oceurrenoe of 
sion-foliage on euphyllodmeons Acaciaa which have pruned or odmrwiae in- 
jnnad. Imbboek and Thom^V flgui^ sprap of A, with both euphyl- 

lodes and bipinnate leaves; and other atithovs tmmtm similar p^Uarities. This 
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is m exceptional one, in need of speeial investigation. It ia a species 
vriiicli I have not had the opportunity of examining« A. Ionfolia is in^ 
feeted by borers, and one can find plants which have Ixjon broken by people in 
getting the flowers, bnt I have never met with reversion-foliage. Beedlings of A, 
fSeata are often so badly attacked by insect gall-makers, that the growing point 
may be killed, but I liave not found that it induces the x^rodnotion of reversion- 
foliage. Plants of A, mi/rtifolia often show a disorganised production of crowd¬ 
ed euphyllocies, apparently due to fungoid attacks, but I have failed to dud re¬ 
version-foliage . 

Quite the most satisfactory species for ftdiage of this kind is A, auamolenu, 
l>eeaase one can get it in abundance. Advanced seeillings up to 5 feet high, seem 
to be particularly liable to fungoid attacks, which sometimes seriously interfere 
with, or even kill the growing-point, often resulting in large excrescences of ab¬ 
normal growth on the summit. If this hapx>ens, not too close to the ground, 
it fre<iuently results in an outburst of reversion-foliage along a portion of the 
stem, or on the proximal portions of any branches that may bo present. This 
will often supply most instructive stages in the transition from bipinuate leaves 
to eupliyUodes, which ar<j not sJmwn in normal seedlings. 

Eleven examples of remarkable leaves (nat. sixe) are shown in Plate i. These 
are of interest because, in addition to the ordinary apical pair of pinnae or this 
and the second pair next below it, some of them show pairs of reduced pinn», or 
single reduced pinnm, pairs of leaflets or single leaflets, at different levels, on the 
itaorgin of the developing cuphyllode or half-euphyllode, instead of on the mid¬ 
rib; others show foliaceous terminal setm; and two have three leaves at a node. 
Figs, 1, 3, and 11 have no or but slight develox>ment of the lower side of the 
euphyllodos. All three have an odd pinna below the flrst paii* of pinn«e, or just 
below the second pair (the leaflets missing in Fig. 3); and, at a lower level, 
a pair of pinnie with a reduced number of leaflets, on tlm margin of the eupbyJ- 
lode. A, amveolens is remarkable in this respect, namely, for the transference of 
the leaf-buds to the margin of the euphyllode, instead of their remaining on the 
midrib. 

Pigs. 2 and 6 show two pairs of pinnee (one pinna missing in Pig, 6) and a 
single, small pinna, with but few leaflets, on the edge of the euphyllode. They 
are figured especially to show, what I have seen only in the reversion-foliage of 
this species, in whioli it is <^ommon—the oeeurrenee of thr€»e leaves at some of the 
nodes, of which the middle one is always the most developed. In the examples 
given, the two lateral leaves of tim trio are simply pinnate. But, sometimes, one 
or both may be bipinnate; or the middle one may be a comx)]cte large euphyllode, 
while one, at least, of the lateral ones may be a smaller euphyllode. Tlie two 
lateral leaves probably develop friim reserve-^buds. Lubbock desenbes and figures 
a seedling of A. Derii^lataf of which the sixth leaf was presented by a single 
euphyflode, but some of the succeeding ones by broken or compHe whorls of 
eupbyllodea. Other species may also have whorled or verticillate or grouped 
euphyllodee; but, as far as I know, nothing analogous to it is known in bipinnate 
Acacias. Pig. 2 shows the terminal seta; and the retarding effect of the pre¬ 
sence of the seemid pair of pinnm oh the fiattening of the inteimode, and for some 
distance below. 

Pigs. 4, 6, and 7 show a pair of leaflets, or two odd leaflets, on the margins of 
the euphyllode at diflfemut levels. Sometimes a pinna, or a leaflet or leaflets, 
may be qtiite close to the base, indicatinit that petiedar portion of the eiiphyl- 
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iode is relatively very short. I have two examples, of nearly complete euphyl- 
lodes, one of wMch has an apical pair of pinnae, and a large le^et with an op¬ 
posite pair of small ones, on the margin f inch from the base; while the oth^ 
lias an apical pinna with two pairs of leaflets, and a marginal pinna with two 
pairs of leaflets, | inch from the l>ase. Another si>ecimen has one pair of pinnae, 
of which one has a terminal leaflet. I have one leaf with three cx)mplete pairs of 
pinnsB. 

Figs. 4, 8, 9, 10 show fcdiaceona terminal setse. Two of them have mar¬ 
ginal leaflets, and in one case, a pinna which shrivelled in drying. 

I am indebted to Mr. C. T. Musson for some very interesting reversion- 
shoots from a shrub of A. podalyrictefolia, which bad been cut back. These arc 
particularly interesting, because this spwies has short eupbyllodes, which are 
nearly as broad as they are long, up to I 4 1^ inches. Seventeen leaves 
show no flattening on the lower side, and fifteen of these have two pairs of pinnaj. 
Three of those are figured. (Plate vii., figs. 1-3.) They all show much flattening 
of the upper side of the leaf-axis up to the level of the lower pair of pinnm, 
and some flattening of the intemodc. But the lower, broad, flattened portion has 
a loose end. The presence of the lower pair of piunm, by retarding the flatten¬ 
ing of the internodai contribution to the coinpltde euphyllode and blocking the 
way, left the portion below the lower pair of pinna? in the lurch, in all three 
eases; and I have others more or less like them. Two examples, with one jiair 
of pinniB (PL vii., figs. 4-5) show very well the rudiment of the terminal pinna, 
without leaflets, with the terminal seta, which, in this species, unless accidentally 
missing, is usually conspicuous on the early eupbyllodes, and particularly on the 
young ones. It is so long sometimes that, when dry, it twists. It is obvious 
that, in this ease, the euphyllode comprises two, or at the most, three, intemodes, 
and the petiole. If it were not eupbyllodineous, this species would be a bipin- 
nate Acacia with three pairs of pinnae, occasionally, perhaps, four at the most. 
Cambsge has recently described and figured the seedling of this species [Part v. 
of his papers]. 

The finest examples of reversion-shoots and suckers, 1 have yet neen, are two 
lots of A, impkxa (?), which I quite casually met with in March, 1919; One 
lot comprises specimens from two plants, 8-10 feet high, growing close together, 
that had been badly scorched by a bush-fire, which killed the parts above ground, 
but without injury to the root-system. Reversion-shoots from the base of the 
stems, and suckers from some of the roots came up freely. I fortunately found 
them in the early stages; and specimens were taken, from time to time, over a 
period of six months, until what were left had only eupbyllodes, or a few bipinnate 
leaves of no importance. The second lot was procured from some half doxen 
plants at the side of a eountry-road, which hod been mischievously broken or cut 
off a little above the ground. 

From the complete collection, I have been able to select a sequence of leaves, 
which include—(1) simply pinnate leaves, present on two suckers, but, if de¬ 
veloped, missing on the reversion-shoots; (2) bipinnate leaves with from one to 
eleven actual or potential pairs of pinn®, some of the lowest pairs being repre¬ 
sented by leaflets; and (3) the five late stages of the waning pinn®, and the wax¬ 
ing flattening of the long eommon petioles or primary leaf-axes, shown ui Hate 
vii. The entire sequence is not shown, my mam object being to show as many as 
possible of the best examples illustrating the inversely proportional ratio in 
which the two antagonists are represented at various sta^s. The sttbstitution of 
flattening axes for pinn® is not a ease of "wxlk in, walk It is an inie^^^se 
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struggle between them* The potentially heavyweight euphyllolee knook-out the 
bantom pinnse very promptly in weak seedlings. But, in reversion*shoots, with 
a well-established root-system to back them up, they put up a much better %ht, 
and are able to prolong the strugglel, hopeless though it is. 

These specimenfi are most interesting because the euphyllodes are so long, up 
to about 9 inches, and yet not too narrow. This means that, if they were not 
euphyllodes, they would be bipinnate leaves with numerous pairs of pinnsB, up to 
15-20, Therefore, they contrast admirably with, ami supplement the two cases, 
one with very short and the other with euphyllodes of medium length, already con¬ 
sidered. Nevertheless, they show only another phase of the same kind of thing. 
The three are not special cases, but only those of which I have been able to get 
adequate material. 

The illustrations (Plntcs ii.-vii.) need little explanation, if it is kept in 
mind:— 

(1) That the Ruc<?eaBion of the pinnm in the development of the compound, 
bipinnate leaves of the Australian Acacias is bosipctal, not basifugal, as 
in the leaves of Jaearanda, In seedlings, the first leaf, or a pair of 
them, is simply pinnate, a simpler type of those which come after it. 
Then follows an abruptly bipinnate leaf with one pair of pinn», repre¬ 
senting the replacement of the apical pair of leafleis of the first pinnate 
leaf, without any representatives of the other pairs of leaflets. That it 
is the apical pair, js shown by the presence of the terminal seta at tho 
apex of the common petiole of every leaf, from start to finish, unless it 
is accidentally missing. Then, in due course, in the seedlings of the 
Bipinnatae, of some of the EuphyllodineeB, and in reversion-foliage and 
reversion-shoots of any of them, follow leaves with two, throe, or more 
up to the complete number, or approximating thereto. These represent 
always the apical pair and one, two, three, or more pairs, as the caao 
may be, up to the full number, of successive pairs of ptnnro, in order 
next below the apical pair. The apical pair is always present in every 
leaf, however many pairs of pinn» may be present, except in the de¬ 
cadent stages of the outgoing pinnie, as illustrated in Plate vii. 

(2) Therefore, if the full possible number is not present, the shortage is in 
the lower portion of the series. Also, the good, well-developed pinnm, if 
all of them are not equally well-developed, when a ninnl)er of pairs are 
present, are those attaehed to the upper part of the common petiole; and 
the poor specimens, sometimes only represented by leaflets, are attactied 
to the lower part of the leaf-axis, as is shown in figs. 1-4 of PI. vi., and 
figs. 4 and 6 of PI. vii. 

(3) Thia provides an opening for the flattening of the axis to make a start 
on the proximal portion of the leaf-axis, where pinnse are absent or 
poorly developed. If only one pair of pmnm is present at the apex, the 
Burviving apical pair, as shown by the presence of the terminal seta, the 
entire leaf-axis may flatten from top to bottom (PI. iii,, fig. 5; PI, vii., 
fig. 4). Ulustrations of flattening axes with an apical pair of pinnae, 
more or lorn resembling my examples, are commonly shown in textbooks, 
a» oottfirmation of the statement, that the so-called phyllodee of Acacias 
are flattened petioles which have lost their blades! 

The figures of Plates iv.-v,, and %. 5 of FI vi., show a few pairs (2-6) of 
strong pinnae attached to the upper part of the leaf-axis; weIl-maTk:ed flattening 
of the axis in the lowet part 5 Imt retarded flattening where the pinn» are situated. 
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though there may be utunistakable m^eatioius of it. I'ig. 3 of PI. iv.# and flg- 6 of 
PI vi., »faow the damping effect of the presence of good pinne excellently. 

Figs. 1-4 of PI vi., ebow the retarding influence of the preeence of pinn® on 
the flattening;, in the leaves with the maximum number of pairs of pinn®, that 1 
have succeeded in finding. These are very instructive. Leaves with 7-9 pairs 
are not shown^ only for want of space, and because they do not show anything 
more than these do. 

Plate vii. shows the last stages of the decadent pinn®, correlated with a 
maximum of fiattening of the leaf-axis. Figs. 1, 2, 4 and 6, representing the 
pizm® on their last legs, are the only ones of the entire series which lack the 
apical pair of pinna. Figs. 4 and 5 are particularly instructive, because they 
show a minimum amount of flattening in the proximal part of the leaf-axis, where 
the forlorn surviving pinn® or leaflets are stranded; and then, distad of them, the 
flattening soon increases. Fig. 4 has but two single pinn«e with a reduced number 
of leaflete; unfortunately the upper portion of the euphyllode was missing when I 
got it. Mg, fl shows the lowest pair, and the one next above, i*epresented by 
leaflets; and then, above these, a pair of reduced pitm®, and a distal better pair. 
The portion of the axis below the lowest leaflet, the real or apparent petiole, is 
longer than the internode above it—-even allowing that it may be the real petiole— 
but it is relatively very short. In the face of such evidence as this, con anyone 
Still believe that the so-caUe<l phyllodes of the Australian Acacias are merely flat¬ 
tened leafstalks or petioles which have lost their blades? 

An interesting paper by Dr. C. E. Preston, on “Peculiar Stages of Foliage 
in the Genus Acacia,’’ is contained in the American Naturalist, Vol. xxxvi., p. 
727, September) 1902. This is worth attention, l>ecause what is so often tacitly 
assumed and taken for granted, is discussed in this paper; namely, to which pair 
of leaflets of the first simply pizuaate leaf of a seedling does the single pair of 
piatm of the next bipinnate leaf correspond? Preston says: “A peculiar tran- 
sition.istage between the singly pinnate and the bipinnate is sometimes found in 
seedlings of A. Icproaa Sieber, when growing under cultivation. Tlie shadow- 
prints (Figs. 1 and 2) annexed show the nature of this peculiarity. The lower 
pair of leaflets only is replaced by a pair of strongly developed pinn®, while the 
rest of the axis runs on singly pinnate and rather weak in structure. As a rule, 
no such continuation of the main axis is to bo found.” Shadow-prinU of two 
young seedlings are given, showing an “abnormal third leaf” in each ease; the 
first being simply pinnate, the second bipinnate, and the third apparently tripin- 
nate. With all due deference to the author, and simply on the basis of mogm 
est Dcritos 4t praualcat, I venture to express the opinion that, liaving inadequate 
material, he completely missed the significance of his abnormal leaves, and mis¬ 
interpreted them. 

Prom my standpoint, they are one of two things—(1) either. examples of 
tripinnate leaves, an apical pair together with a terminal pinna (the middle one); 
or, what is more prob^le, a complete, apical pair (the middle one, and one of the 
lateral ones), and an incomplete pair next below (the other lateral one, its fellow, 
missing), the internode which should have separated the pairs (complete or in* 
complete) not having Iwigthened. One cannot decide which view is correct; be¬ 
cause the terminal seta Is not mentioned; and it is not recognmaHe in the 
shadow-prints. In both caass, tihe sta& below the three pinn® is the eonpnon 
petiole or immary leaf-axis, and not the petkile only, as the authofr supposes; os 
is suiupssted by the Imgth of it. 

Oambage has examined of niore speeios than any 

descriptions imd illustiw^onS of have already been pubUsbbd^^ 

not so far found a leaf of aiK®dling pinna present; 
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met with one inetanee of it in the leaf of a suoker. 1 have had the opportunity 
of looking over ^er«l thoneand wild seedlings, representing about twelve speoief^, 
in the hope of &ding anomalies, but with little succesB. I have not yet seen n 
leaf of any Acaeia, seedling or adult, which had a complete terminal pinna; but 
a leafless thread-like repreii^entative of its axis, with a terminal seta, is scnnotimes 
to be found in the leaves of reversion-^shoots (PL Ui., figs 5, 0; PL viii., %s. 6-6)^ 
1 have also one bipinnate leaf of a seedling, of whioh one pinna lias a terminal 
leadet A , Uprom is an Australian speeies, but no other descriptions of seedlings 
have been published. If the leaves of Preston^s two seedlings really represent 
tripinnate leaves (that is the apical pair, together with a terminal pinna), tbev 
are, as yet, the first to be recorded. 

What I believe to be the correct explanation of them is, that they are merely 
examples like the three shown in my PI. iii., fig. 3; and PL viii., figs. (MO. The 
first of these is the leaf of a reversion-shoot. I liave others like it; and others 
with the two pairs complete, but separated by a very short internode. The 
seeond is a leaf of a seedling of A. m^rti folia f and the only specimen I have. But 
Cambage has flgitred similar leaves of A. buxifoUa and A. p^cnantka [Acacia 
Beedlicgs, Part iii., p. 393]. When the termimal seta is taken account of, there is 
no difficulty in interpreting them. The third is a leaf at' .d, deourrem^ which is 
comparable with the others. 

I ha\^e failed to find any evidence whatever that the lowest or proximal pair of 
leaflets of the first simply pinnate leaf is ever replaced by a pair of strongly 
developed pinnae, while the rest of the axis nine on simply pinnate, an<i rather 
weak in stimcturc. On the contniry, the apical pair of leaflets is replaced by an 
ap«»J pair of pinnte; and there is no replacement at ail of the lower leaflets of 
the first pinnate leaf before the transition of complete euphyllodes in seedlings 
of many species, though there is in others, as in the Bijunnatap. Therefore, in 
every leaf, at evei*y stage of development, whatever else may be present or abeent, 
the apical pair is nonnally present, and, in the very early stages, it is the only 
pear* The succession of the pinnae in the development of the bipinnate leaf is 
basipelal. 

The leaf of *4. deeurrem figured by Preston as ^^shcvwing a tendency towards 
a triple pinnation,” that is, “showing clearly the third degree on some of the basal 
Jeafl&bs of the pinn«^,“ is a remarkable btit rare aberration. This species is a very 
common one in the Sydney district, and T ha\T examined many leaves; but I have 
not aueceeded in finding specimens of this or any other Acacia which show it. 
But I have collected three leaves of Jacaranda, which have a few of the basal 
leaflets of the lowest pinnae exemplifying a tendency toward a triple pinuation. 

But what Preston has to say about the leaves of A. heterophyllf^^ of which 
he gives illnstraticms, is very important. This is a species indigenous to the 
l^and of Bourbon and Mauritius, or both of them, T believe; and T cannot liear 
that it is cultivated in Sydney gardens. Ti is sometimes mentioned in textbooks, 
and it appeari; to be a remarkable specnes, like A. melanos'yhn, A. ruhida^ and 
perhaps some otbera, aB of which arc worthy of a detailed study of gradational 
series of plants c>f \"arious ages. Preston says—-“There was also found a fairly 
large number of stages [of A. heierophffll^] which lead one to doubt greatly whe¬ 
ther in all cases it iii the petiole only which is transformed to the phyliode. onu 
pinna. They illnirtrate very well the inversely proportional ratio in which the 
prbxhpat one. The prints which follow may, to be sure, represent mere anomalies, 
tbeir nt^ at least, they cannot but raise in one^s mind a certain he«i- 
4al4pn io 00 ^ exiat^ee of a law as to metlHid in any way eertaWislted. 
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Here the flattening appears in some cases entirely on the distal portions without 
a£Eecting the petiole, in others both petiole and rliachis are involved to varied 
extents* How these are to be interpreted under one general law seems incompre¬ 
hensible . ” 

Preston does not say whether the seven leaves figured are such as are to be 
found on ordinary plants, whose gi’owth has not been interfered with by pruning 
or otherwise. In the absence of descriptions of the plants or of seedlings, and of 
personal knowledge of the species, or of any other like it, I cannot settle the 
point. But they are certainly compai’able with some of the leaves of reversion- 
shoots, as shown in my Plates, especially PI. iii.-vi. They are pictures of the 
contest between the flattening common petioles, or leaf-axes, and the pairs of 
pinnee. They illustrate very well the inversely proportional ratio in which the 
two antagonists are present in any particular leaf ; and how, if pinna> are present, 
no matter where they may be located, the flattening of the leaf-axis is retarded 
where they are situated; and how, if they are absent on some part of the axis, no 
matter where, the flattening of the axis is correspondingly favoured in that parti¬ 
cular region. The localised damping or retarding effect of the presence of the 
pinncB on the flattening of the leaf-axis is very well showm in some of his figures. 

But the idea that the so-called phyllodes of some Acacias are flattened petioles 
which have lost their blades, and of others, that they are flattened axes which 
have lost their pinnee, is erroneous. There arc not two kinds of phyllodes, so- 
called, of Acacias. The two hypotheses, that there are, cannot be harmonised. 
Therefore, I am prepared to go farther than Preston, and say that the attempt to 
interpret them under one definite law not only seems, but is, incomprehensible, 
inasmuch as it is not possible. The so-called phyllodes of Australian Acacias are 
not flattened petioles wliich liave lost their blades, as both seedlings, when they are 
correctly interpreted, and reversion-foliage and reversion-shoots demonstrate. 
Therefore, they have been improperly called phyllodes; and consequently any 
attempt to interpret them in terms of something which they are not, cannot but 
be futile. But when it is realised that the euphyllodes of all the Acacias of which 
we have sufficient knowledge, are flattened leaf-axes or common petioles, which 
have lost their pinna?, then it becomes possible to say, that there is but one definite 
law which applies to all that are known, and that it is a readily comprehensible 
law. 

I regret that I am unable to consult Reinke^s paper,* referred to by Preeton. 
It is not available in Sydney. The abstract of it in the Journal of the Royal 
Microscopical Society (1897, p. 549) does not include Beinke^s views ab<>ut 
phyllodesv Under the circumstances, Preston supplies what one chiefly wants to 
bnow% namely—"A. mhida A. Tunn, and A. heterophylla Willd., liave already 
been described by Reinke, and in his article one stage in fhe transition as it 
occurs in A. heUtophylla is figured. According to that author, the change is 
merely a gradud flattening of the petiole, accompanied by the reduction of parts 
more distal,/^ It is not surprisii^ that Preston was unable to reconcile the views 
here stated, with the characteristics of the leaves which he figures, 

Goebel, in his ^^Organography of Plants" fVoL i,, p. 166, fig, 1,02) remarks—* 
^‘The best known and most frequently quoted are th^ species of Acacia which pro¬ 
duce phyllodes. The phyUodes arise by the broadening in a vertical direction of 
the leaf-stalk, sometimes also of the leaf-midrib, whilst the lamina aborts. Seed¬ 
ling plants (Fig. 102), however, have, without exception, so far as they have been 
examined, leaves wljich atre like those of the species—possessing a bipinnafe 

•Belnke, J., ^'Unterstwjhungen fiber die AssimUationsorgaue der IiegUminosen.** 
Prlngdiolm's laJirb. f. wise. Bot. Bd. xxx„ 1896. 



PBESIDSKT^S ADDBESS. 


45 


Imnina and a normal leaf-staJk. As Bucoessive leaves are forxnedi the leaf-stalk 
griduaJly broadens^ whilst the lamixia is reduced until the form of the phyllode 
is attainad. In some species foliage-leaves may again appear after the phyllodesi 
for instance in A. heterophyllaJ* 

Also, in Vol. ii,, p* 3^ he adds—^^^The best examples of the formation of phyl- 
lodes are to be found in a number of Australian species of Acacia/’ It is usually 
said that in the phyllode of Acacia the lamina is entirely wanting. This is incor¬ 
rect, for the lamina can always be seen upon the primordium. ... In some 
species, for example A, floribunda, A, imlanoxylon, and A. unotMa^a, there are 
transition-forms which show that the rhaehis may have a share in the formation 
of the phyllode.’’ 

Inadequate material, and the disregard of the presence, the meaning, and the 
significance of the terminal seta, as in so many other cases, are herein responsible 
for the misinterpretation of seedlings. What Goebel calls the primordium of tho 
lamina, which is always present upon the phyllode, I sholild term the terminal 
seta merely, or sometimes, in the young or early euphyllodes (but not in late ones), 
juvenile stages of a pair of pinnie, always the apical pair, together with the ter¬ 
minal seta, at the apex of the flattened common petiole. His suspicion that, in 
some species, the so-called pbyllodes are something more than flattened leaf-stalks, 
is interesting. I regret that I have not been able to make more use of GoebcFs 
important treatise. I have been unable to purchase or borrow it; and there are 
BO few copies in Sydney, that one eon t?onsult them only under time-consuming 
conditions. 


EXPLANATION OF PLATES i.-viii. 

KKFKRJDNOK LBTTISBS. 

a. /. p.f leafless, thread-like axis of the terminal pdnna—/. L foliaceous ter¬ 
minal seta—/. p,y terminal pinna--/, a ., terminal seta 

Plate i.— A, smveoiem (reversion-foliage). 

Figs- 1-7 and 11 show leaves with two pairs or one pair of good pinnae on the 
upper part of the common petiole or primary leaf-axis: and poorer pinniB with a 
reduced number of leaflets, or a pair of leaflets or odd leaflets on the margin of the 
lower part of the flattening leaf-axis below the second good pair (when there are 
two pairs)* that is, on the developing half-euphyllode (the flattening on the upper 
side of the axis only), or euphyllode. Note the inversely proportional ratio in 
which the two antagonists are present. 

Figs. 2 and 6 show also three leaves at a node, the two lateral ones simply 
pinnate. 

Figs. 4, 7, 9, 10 show green, foliaceous, terminal setse. 

Plate ii.---4. impUxa (P). 

Fig. 1—An average complete euphyllode, 

Fig. 2.—A seedling showing the transition from a bipinnate leaf with one pair 
df pinnae (the apical pair) to a complete euphyllode on the fifth leaf. The fourth 
leaf is a portrait of the two juvenile antagonists—a pair of pinnae (bantam), and 
the ieaf-axift or common petiole to which they are attached (the potential heavy¬ 
weight. which, after the tussle is all over, attains the dimensions of the example 
shown in Pig. 1) * 
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PlAle iti. 

Fif, K'-^ppet portmn of A le«f of C»es^fnnia to ateow the tfetminiU. 

pittn« pnM«nt m thi« «pecies. Thie, m the Aoaciwi, aborts, and is represented bf 
a remnapt, the tenninal aeta. 

Pig- 2,—Leaf of a seedHng of A, distohtt showing the basipetal, incomplete 
developments of the leaflets of the middle pair, 

Fig» 34.-^4^aV€s of Re\*ersion«shoots of (?)- 

Fig. 3.—Back view of a leaf with what appears to be a terminal pinna. The 
middle one and the one on the right constitute the apical pair, as indicated by the 
presence of the terminal seta ^disccmibk with a lens in the photo). The one 
on the left, whose fellow did not develop, represents an incomplete second pair 
next bekrw, very close to the apical pair because the intemode did not lengthen. 

Fig* with one pnnna of the second pair missing. Two alternate, or 

perhaps odd pinnae below, represented by large leaflets. 

Fig. ft.—i^af witl^ the apical pair of pinnae only, and a terminal pinna repre¬ 
sented by a leaflless thread-like axis, and a terminal seta. The whole of the axis 
is more or less flattened* 

Fig. 6*—Another leaf with three pairs of good pinnoe, and a rudimentary, leaf¬ 
less, texminal pinna, and a terminal seta. Some flattening of the axis throughout, 
but retarded where the pirtnse are. 


Plate iv. 

Fig. 1.—Complete leaf (back view) of A, Batleyana, with four pairs of pinnae, 
and a terminal seta, visible with a Iwis. Note the excessively short petiole. 

Figs. 2.—Loaves of reversion-shoots of A. itnfiiexay including two ccnziplete 
euphyllodes. The branchlet shows the order of the succession. Note the inversely 
proportional ratio in which the two antagonists are present—good pinnae on the 
upper part of the axis; much flattening on the lower part, extending upwards, but 
retarded where the pinna are (especially in Fig. 3). Also the terminal seta at the 
tip of the larger phyllode; rudimentary pinnae in the smaller one. 

Plate V—Leaves of Reversion-shoots of A. implexa (?). 

Pigs. 1-5.—Most interesting stages of the contest when the antagonists are fairiy 
equally matched. Good pinnae on the upper part of the axis; flattening most 
markM on the lower part, extending upwards, but retarded where the pinnae are. 
Note the terminal set®, with some indication of the developing pinnae of the apical 
pair in the youngest euphyllodcs, and the terminal seta alone in the largest one. 

Plate vi—Leaves of Reversion-shoots of A. implex<i <f)- 

Figs, ft-6 supplement the series shown in Plate v., and are fine specimens. 

Pigs. 1-3, with 11 and 10 p*urs of pinnae, the maximum ntanbef, as yet seen, 
^ow the pinnae doing their very best. Some of the lowest pinnee show reduction 
in the number of leaflets. The lowest pinnae in all three are represented by leaflets. 
The presence of so many pinnefe has obviously put the brake on the flattening of 
the axes. Note the short petiole in Fig. 3, and the terminal seta in Fig, 5, Also; 
that, in the leaves of this species, the pinnae are attached to the midrib, not 
to the margin, 9 s in A» suaveolens (PI. i.)^ 

Plate vih—Leaves of Reversion-shoots of A, implttxa (?), 

Figs, 1-7.—Six decadent stages of ^ waning pinnae, variously located, and a 
complete euphyllode. The common petioles or primary leaf-axes more or leas 
flattening from base to Hie diatal portion of No. 4 is missing; but not* 

the retardation of the flattening in the lower portion of this -and No, 6 where Hie 
reduced pinnae, or leafleta am; and how the flattening increases distad of the 
distal pinna or pair of them- Note also the short petiolar portion of No. fl in Winch 
the two proxiWl pairs of pinnae are represented by leaflets, f 
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Hate viii. 

Pigs. 14.—Pour, developing half^etjphyllodes of fio{iaiyrta^oiia with two 
pi^tn of pinnae; some flattening of the intemode; and the broad ^p*hke fattening 
of the axis below the second pair oi pinnee, with a loose end^ which, but for the 

S resence of tt\t lower pair of pinnae, would be joined up with apex by the fully 
attened, intemodal portion. 

Figs. 5-7^—One half-phyllode, and one nearly complete, with one pair of pinnae, 
and a rudimentary, leafless, terminal pinna and terminal seta, of the same species. 

Fig. 7.—Young euphyllodes of the same species, showing the conspicuous ter¬ 
minal setae. 

Fig. 8.—Three very young leaves of A, discolor^ showing the terminal setae of 
both the rhachis, and of the partial rhachises. 

Fig. 9.—^per portion of seedling of A. myrii/alia with the fifth leaf apparently 
tripinnate. The middle one and the one on the right, with the terminal seta be¬ 
tween but behind them, are the apical pair. The one on the left represents an 
inoomplete second pair next below, the intemode not having lengthened. 

Fig. 10.—Upper portion of a leaf of A. decurrens, showing the same sort of 
thing, the middle pinna and the one on the left being the apical pair. The rest of 
the leaf, together with eight pairs of pinnae have been removed. 

Fig. 11.—Upper portion of a not mature remarkable leaf of Jacaranda (the rest 
of the leaf, with eleven pairs of pinnae having been removed), showing four pairs 
of pinnas towards the apex, and the terminal pinna, all represented by leaflets, some 
with serrated edges; and the pinnae with terminal leaflets. 


Mr, J. H, Campbell, Hon. Treasurer, presented the balance sheets for the 
year 1919, duly signed by the Auditor, Mr. F. H. Rayment, F.C.P.A., Incor¬ 
porated Accountant; and he moved that it be received and adopted, which was 
carried unanimously. 

No valid nominations of other Candidates having been received, the President 
declared the following elections for the ensuing Session to be duly made r— 

PBiIsmKNT: Mr. J. J, Fletcher, M.A., B.Sc, 

MKKBKRs or couKoni (to fill six vacancies):—Messrs. J. E. Came, F.G.S,, 
H. J, Carter, B.A,, F.E.S., Prof. T. W. E. David, C.M.G., D.8.O., D.Sc., 
F.B.S., Prof. W, A. Haawell, M.A., D.Sc., A. H. S. Lucas, M.A., B.Sc., and 
J. H. Maiden, I.S.O., F.R.S. 

auditor; Mr. F. H. Payment, F.C.P.A. 

It was resolved, on the motion of Miss S. Hynes, seconded by Hr, A, G. 
Hamilton, “that it is the opinion of Members of this Society that in the interests of 
Science, the Rowan Collection of paintings should be retained in this the Mother 
State.” 

On the motion of Mr. A. G. Hamilton, a very cordial vote of thanks to the 
retiring Proaident, Mr. J. J. Fletcher, was carried by acclamation. 
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Examined and fonnd correct. Securities produced. J. H, CAMPBELL, 

F. H. RAYMENT, F.C.P A., Hon. Treasuier. 

!?& Fetumry, 10(26* Auditor, Sydney, 19th January, 1920. 
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F. H. RAYMENT, F.C.P.A,, Auditor J- «• '-Aait'UKi.i., Hon. Treasurer. 

17th February, 1920, Sydney, 19th January, 1920. 
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ORDINARY MONTHLY MEETING. 


31st atAROH, 1920. 


Mr. J. J. Fletcher, M.A., B.Sc., President, iji the Chair. 

The Donations and Exehang'es received since the previous monthly meeting 
(26th Noveml)er, 1919), amounting to 40 Vols., 480 Parts or Nos., 51 Rulletins, 
18 Reports and'15 Pamphlets, received t'rom 106 Societies and Institutions and 5 
l>rivate donors, were laid upon the table. 
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HOPJNESS IN WATTLE BARK INFUSIONS, 

By 11. OuEio-S mith, D.Sc., MACLicAy Bactekiologist to the Society, 

(With Plate ix.) 

The development of ropiness in tan liquors is occasionally met with and pro* 
l)ably would be of more common occurrence but for the fact that tannei*s have 
learnt by experience how to treat their liquors in order to avoid this objectionalile 
fermentation. The phenomenon does not appear to have been examined, or at 
least no information about such.ropiness has been published. Doubtless the rea* 
son for this lies in the difficulty of isolating an organism, capable of producing 
ro})ine«s, from such a population of diverse organisms as must be present in a 
fluid with the history of tan liquor. But, beyond this fact, there is something 
about the subject that is peculiar, as was shown before this investigation was 
begun. A tan liquor claimed to he ropy was sent to the laboratory and upon 
being examined no ropiness could be detected. It was quite limpid and, upon 
being tested for viscosity, showed a water ratio of 1.0714 at 19®. When alloAved 
to flow through a fine capillary, 100 c.c. of the reputed ropy liquor ran through 
in 210 se<j<mds as against 196 seconds for distilled water. The liquid was plated 
and the bacteria examined, but no ropy organisms could be detected. 

The Isolation of the Bacteria, 

On account of the divei'sity of the tan liquor flora and the difficulty of ob¬ 
taining a good specimen of ropy liquor at the time, the writer considered that the 
problem could best bo attacked from the side of the wattle bark. There promised 
to more chance of obtaining an organism capable of causing the ropy fermen* 
tation of raw bark infusions than of isolating a similar organism from a ropy 
(an liqttor. As a matter of fact, during some experimental work, ropiiuiss did de- 
velo]) in a bark infusion and a search showed, among many colonies, one pos¬ 
sessing a ropy consistency uf>on a plate of dextrose medimTi. The organism 
also caused a fluid medium containing dextrose to become ropy. It was reserved 
until occasion permitted its further examination. 

Some months later, it was decided to isolate fresh races of the ropy organism. 
Fragments of wattle bark (Acacia pycnantha) were put into bottles and covered 
with water and sometimes with nutrient liquids. Two l)ottles out of many showed 
ro])iness. One of them had received raw tap water, the other boiled tap water 
with 0.25 % meat-extract. It was evident that the bacterium was to be found 
in the bark and was not derived from an outside source such as the tap water and, 
from the gi'eat numlier of bottles that were prepared, it wits shown that the 
bacteria were not to be found on every bit of bark. A further test as to the 
absence of the bacteria in tap water was made by filtering a quantity of wat«r 
xmd using the slime that adhered to the candle in conjunction with sterilised and 
raw barks. No ropiness developed in either case. 
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It was noted, but this may be of no importance, that the ropy infusions were 
slow to show gi’owtlm of moulds on the surface of the fluids, while all the non- 
ropy tests S4)on became covered with mould. Possibly the rox)y bacterium 
ijtibsed all the available carbohydrate. 

The ropy fluids in both of the positive tests contained many bacteria capably 
of fominy slime on dextrose media, but only one of the numerous forms pro¬ 
duced ropy colonies and the same organism was found in both pojsitive tests. U 
gave a canai'v-coloured, loose, slightly raised growth on nutrient agar, and under 
the naicrotfcope appeared as a round 3 Ydl£)w colony with central granule^! and 
homogeneous periphery. The bacterium was grown in bouillon an<i after some 
time another bacterium of identical form but with diffenmt cultural chai'hcters 
appeared. This was at first sui»pose<l to be an imfmrity in the original (*olony 
but the same supposed impurity appeared in both rac€‘S and in others obtained 
at a later date from bark. The supposed impurity was subse^iucntly recognised 
as a phase of the original organism, At. 

The ropy organism first isolated and set aside for future examination will be 
referred to as B., the most active pliase of wdiich is B2. The organism isolated 
later and obtained several times from wattle-bai^k will be called A. Both bju-teria 
exist in phases bt^st recognised by the ai^pearanee k)f the colonies growing on the 
surface of nutrient agar. There is the primary pluusc, sucli as A I, a wcal< rope 
producer, which can be altered into the strong rope-producer, A2. The change of 
phase is not abrupt and transition phases are met witli. Some of these, generally 
yellow in colour by transmitted light, are closer related to Al, otlioi^s, grey or 
smoky, are nearer akin to A2. The phase B1 was occasionally noted but, as conp 
pared with A2, B2 is remarkably stable. 

The ropy bacterium, mixed possibly with the altered phase, readily developed 
ropiness in nutritive solutions containing dextrose. )>nt did not have any apparent 
action upon a sterilised infusion of wattle bark. In ease the infusion had been 
altered by the sterilisation and become unsuitable for the development of the ropy 
substance, the bacteria were grown in pasteurised infusion, then in infusion 
sterilised by filtration through porcelain and finally in raw infusion, but in none 
of these was tlierc any trace t>f ropiness. This was rather aggravating but (juite 
in keeping with certain earlier attempts to transfer the ropiness of the original 
infusion to bottles containing healthy infusions. Unless a mass infection were 
made, the roiiineas could not l>e transferred, and one had tlu^ suspicion that the 
ropy substance had not increased, but had simply become more diffuse. 

The explauatiott of the apparent anomaly was found after it bad been shown 
that the slime or ropy material was coagulated by tannic acid. It follows from 
this observation that in the original case the ropiness had developed before much 
tannin had passed into the w'ater, otherwise the slime produced by the bacteria 
would have been coagulated upon the bodies of the bacteria, and would have pre- 
Tcnted them becoming distributed in the bulk of the liquid. To prove the rea¬ 
soning, wattle bark, sterilised at 130®, was covered with water, seeded with the 
bacterium, B2, and incubated at 28®. Tn sixteen bout's a ropy infusion was ob¬ 
tained. A repetition gave the same nwnlt. 

So far wc have arrived at the stage that ropiness is developed in weak in¬ 
fusions of bark substance and not in strong, and it remoined to determine the 
amount of tannin which would permit or prohibit the produidion of slime. 

On acooimt of tl»e inability to obtain a pure tannin, tannic acid was employed 
in the experimental work with synthetic media. Wattle bark infusion cojitains 
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taimiu with certain nutritive substances. These consist partly of salts, partly of 
nitrogenous bodies, probably amido-acids akin to asparagiii and partly of sugar. 
The latter is either free or so loosely combined with the glncosidal tannin as to 
be readily fermentable by yeasts or by B. coli commums. 

A saline solution containing 2 % dextrose, 0.2 % as]>aragin and mixed salts 
was treateil with increasing (juimtities of tannic acid and portions were seeded 
with the phase B2. The portion with 5 % of tannic acid showed a growth of 
bacteria but: there was no evidence of ropiness. The portions with 2 % and less 
wei‘e ropy in 16 hours. Twenty five days afterwards, the portion with 1 % was 
ropy, the others were not and contained floeculerd sediments. Tfiis experiment 
indicated that the organism could develop ropiness in fluids containing dextrose 
and up to 2 % <jf tannic acid. Thi.s amount hceiiK'd tn be tlie limit, as in course 
of time it slowly coagulated the ropy substance. 


Experiments with Inf unions of Bark. 


An infusion of wattle hark was sterilised by filtration through porcelain. It 
had a Sp.G. of 1.026 at 22° which is roughly equivalent to 5% of tannin. 
Portions of this infusion were diluted and seeded with bacterium A. subsequently 
found to be a mixture of AI and A2. Ropiness appeared in 1(5 hours with the 
quarter strength while the lialf strength was unaltered. An extension of tins ex¬ 
periment with more graduated strengths was made with the results as shown in 
tile table. 


Table i.—•Biluted Infusion of Bark. 


Days at 28'^ 


2 i 3 I 0 


Bark infusion, diluted. Sp. < 5 .. 1 . 02 ( 5 .' ! 

10 to im 

S 

; S 

0 

0 

15 to 100 


i 

s 

0 

20 to KX) ... .^ 

1 

' t- 

+ 

0 

25 to UX) .■ 

O 

' S 

'f 

0 

.SO to KX) . 

0 

s 

i -f ' 

0 

85 to 100 . 

0 

: s 

-f- 1 

0 


•lu this and suhaequmt tables, “S” indioaUm a slight ropinesa, the 
fluid giving threjuls varying from one-sixteenth to one-eighth of an 
inch in length. f indicates threads of one quarter of an inch or 
longer, means no apptiront ropiness and, in some oases, no 

growth. 


The small amount of ropiness obtained with water containing 10 % of the 
infusion may have beeii due to ilie paucity of nutrients and the slower appear¬ 
ance of the ropiness with 25 and over was po.ssib]y caused by the retarding 
action of the tannin which appeared to have coagulated the ropy material by the 
6th day. The disappearmice of the ropiness may not have been entirely due to 
the coagulation of the ropy substance, other experiment.s with acids and with 
salts, Mdiich will be described later, gave indications of a digestion or solution 
taking place. 

Some time afterwards, eighty days to he exmd, the filtered extract which had 
thrown a deposit was diluted with water in the proportion of three parte of 
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extract to seventeen of water, thus bringing the original approximately 6 % of 
tannin down to about i %. The solution was divided into three sets, each set 
ctmtainiug a control and two other portions, one with 0*2% and one with 0.4% 
of calcium lactate. The sets were speeded with plioses Ai, A2 and H2. Phase A1 
did not becojiic ropy. Phase B2 developed ropiness in the control only, while 
phase A2 showed ropiness in all tests. In these, the ropiness did not appear until 
the third day at SS"' and it had disappeared by the sixth, giving place to cob¬ 
webby growths consisting of bacteria emmeshed in coagulated slime. The ex¬ 
periment showed that ropiness may develop in dilutions of old extrmd of wattJe- 
bark and that it soon disappeai’w. It also seemed to show that calcium lactate, a 
substance probably occurring in old tan liciuors, has little or no influence In as¬ 
sisting the ropy ferinenta/ion. 

Daring the investigation the bacteria were tested to see if they retained the 
power of making infusions of wattle bark ropy. Their pliysiological activities 
were being t(3sted in synthetic solutions, and in these the characteristic ropincss 
Avas being produced, but it was ex>n3idered advisable to prove that this also hap- 
pene<i in bark infusions. Thirty gram portions of rav\‘ hark were put into sterile 
4-ounce bottles and 60 c.c. portions of sterile Avater were added. The water 
just coverwl the bark. The liquids were seceded witli the bacteria and incubated 
at 28”. Upon the fiiist occasion of this routine testing, phase Al produced the 
characteristic ropiness in a day and phases B2 and A2 in two days. 

Twelve days later the test was repeated. I'hases B2 and A2a developed the 
ropinesB in two days, a duplicate race of B2 in three days. By the fourth day, 
phase A2 had deveU)ped ropiness. Phase Al, which liad given a positive ivsult 
twelve days before, Avfw negative. 

Other tests made from time to time shoAved, like the above, a certain varia¬ 
bility in the atdivity of fhc phascK. Tliis was to be expected, for a stock culture 
could not Im? kept cm account of the alteration of ori(‘ phase into anotln^r. Tlie 
ba(»teria were carried over from colony to colony, that is, plates Aixre smeared 
every few <lHy8 and from these, colonies were picked oul and seeded into bouillon. 
It was only by proceeding in tliis way that the phases Al and A2 could be main¬ 
tained in a pure state. 

When infected bark is covered AAutli Avater and allowed to stand, the bacteria 
gi‘()w and produce the ropy substance, while the solution increases in strength. 
The bacteria apparently gnm- in clumps of slime, that is to.say, they form a 
coherent slime and remain imbedded in this slirney environment. This is demon¬ 
strated when the bacteria are groAvn in saccharine nutrient solutions containing 
chalk; the blobs of cohesiA'e slime can be seen upon rotating the flask, and they are 
mcapable of being broken up by the rotation of the flask. Once the blob of 
slime around the bacteria is admitted, it becomes a matter ot‘ (|m?Hti(m as to the 
diffusive speed of the tannins and non-tannins througli the slimes, just m it is 
a question about the diffusive speed of the non-tannins and tannins from the bark. 

If in making an extract, the non-tannins, whicdi we will presume are chiefly 
bacterial nutrients are the first to diffuse, or preponderate in the initial diffusion, 
the bacteria will grow and, in doing ao, form a protective slime envelope which 
may be protective until the tannins become sufflciently concentrated to coagulate 
it. Such a coagulation occurs experimentally in dilute infusions of bark, but it 
has not been observed to occur in cases where the bark has been covered with 
water, and the infusion allowed to remain in contact with the bark. 

In on endeavour to throw some light upon this matter, portions of raw bark 
were treated with water in the ratio of three of bark to five of water, and after 
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oontaot for varying times, the infusions were iiltered. The following were the 
Speoilie Gravities of the extracts15 minutes, 1*010; 30 minutes, 1*013 j 1 hour, 
1.016; 2 hours, 1,020; 3 hours, 1.024 ; 4 hoiu’s, 1*027; 5 hours, 1.030; 1 day, 
1.048; 3 days, 1.052* The infusions were portioned into tubes and seeded with 
phases of the bacteria. 

Pliase Al: no ropiness in any of the extracts. 

A2: ropine«.s in all up to three hours. 

B2: ropiuess in all up to 24 hout's. 

The experiment was repeated witli new extracts up to five hours. 

Phase Al: no ropiness in any of the extracts. 

A2: ropinesK in all extracts. 

B2: ropin(3Ss in all extracts. 

From the earlier tests with hark extrm^t, it appeared probable that tannin 
when present in exc^*S8 will prohibit the formation of the ro|>y substance* But 
we are in doubt as to just how nuicli will constitute an excess. Tannic acid 
seemed to act differently from the tannin in bark extract, and it is possible that 
ropineas o<«3urs when tliere is a balance between the tannins and non-tannins of 
the extracts. Several experiments were made with the idea of feeling the way 
in this direi^tion. 

A quantity of bark was infused for two days at 28“ with twice the weight of 
water. The intusion had a Sp. G. of 1.053. Portions were seeded with the 
vttiious phases of the bacteria and in no ease was ropiness obtain cm! . The extract 
was probably too nch in tannin to permit the formaticm of the slime. It was 
then progressively diluted down to one-tenth the strength and seeded with phases 
A2 and B2* No ropiness became apparent. Bearing in mind the earlier ex¬ 
periment with the timed infusions of bark, in which the five hours’ infusion having 
a Sp. G. of 1.029 became ropy, it seems that this longer infusion, after dilution 
to an approximate Sp. G. of 1.005, failed to produce ropiness l)ecause the tan¬ 
nins overwhelmed the activity of the nutrients. 

In another experiment bark was treated for tw(> hours with twice ite weight 
of water and filtered. A tjuantity of water equal to tliat lemoved was added 
to the residual bark and alloNved to remain in contact for 22 hours, 'fhe two 
infusions were called “A” and “B” nwpectively. Infusion contained 5 % 
of solids and 0.2S2 % of ash; infusion 7 % of solids and 0.245 % of ash. 
The two infusions were mixed in descending and tiHcending i>ropoi*tions from 5 
to 0 and from 0 to 6 and seeded with A2 and B2. The tests with B2 did not 
become ropy. 


Table ii.—Medium and Strong Infasion of Bark. 


PlmBc 

Day* at 28^ 

1 

A t 

1 2 . 

8 

“A” 



.... 

I i 


5' 

0 

1 0 

[ 

i + ! 

■f 

4 

1 

0 

•f ! 

S 

a 

2 

1 o 

i s 1 

8 

2 

! ^ 

0 

i S ; 

0 

1 

4 

0 

i 0 ; 

0 

U 

h 

0 

i o' ’ 

0 
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The experiment seems to indicate that em the water lies iu contact; with the 
bark; the wntrients and tanninK diffuse out and the |)roportion of these is such 
that ropincss <san develoj>. But after a time, tlie twmius begin to preponderate 
and the development of ropinese k prevented, 

Jnfusioii ‘'A’’ was treated witli increjising amounts of taxuiic acid and seeded 
with A2, Hopiness developed in the control; but not iu the portions containing 
0.5 % and over. 

The Chan(/e in Mmction. 

During the growth in syntlietic media, the bacteria pn.ducc a small but 
definite amount of acid from the sugar. In the |)resence of glycerine the mtHlium 
inaj^ remain unaltered or it may become less acid. For example; a ropy dextrose 
fluid showed -^3.4^ while the control was ^ culture with glycerine 

had at the start to metliyl red, to lilmtw and -f-8.5 to phenoiplith- 

alein. On the Gth and 12th days, when tjuite ropy, the same respective acidities 
were determined, This however is unu.sual, for in other cases the glycerine me¬ 
dium became alkaline, as will be seen in some experiments given in the pages 
that follow. 

The effect of varying the original acidity upon the development of ropineas 
MUH tested in a few experimentH. 

A fluid containing glycerine, meat extract and salts was divided into 50 o.c. 
portions, and these were given progrt^sive (piantities of phosvdioric ticid before 
being setMled with the bacterium A w'hich wiis probably a mixture of the phases 
A1 and A2. Hopiness appeared on the fourth day at 28'’ in the portions con¬ 
taining originally an acidity of from -3" to metliyl-red to phenolphth- 

aiein) to (—11,5°) but not in those containing -(-16^ (=£=21.?'^) and over. 
The conditions were unchanged on the sixth day. 

A similar test was made with i|,extro8e in place of gly(^erine. After sterilisa- 
tioti the fluid showed *-P® to metliybred and -|-G® to plienolphthalein. The por¬ 
tions were acidified progressively and seeded with the mixed phases, A1 and A2. 

Tabl« iii. Dextroeo with increasing tujidity. 


Phase 


A1 - 

A2 



Days at 28«’ 

1 


a 

4 

7 

Acidity to methyl-ved 

-1® and under 

. 0 

! 

1 ^ 

1- 

s 

f) 

4-1® 

.' 0 

1 

1 i- 

( 


4- 

0 

4-5° ■ . 

. 0 

1 

4 

4- ! 
i 

S 

. 

. 0 

! 


4- i 

- 1 - 

4-B8® . 

.' 4 

1 * 

4- , 

■i i 

0 

4*15® and over 


flocculoi 




Portions in which tlie phosphoric acid was replaced by nulphuric and hydro¬ 
chloric acids gave similar results. 

The experiment shows that there is a certain range of original acidity from 
about 4-1 ^ shown by methyl-red which conditions a rapid production 
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of ropiness. When the acidity is greater the ropy material assiunes the tiocculent 
condition. In most eases the ropiness was evanescent and soon disappeared, a 
cinmnistance which was subsequently traced to the presence of the phase Al. 
The acidity in the presence of dextrose probably increased, for the portions with 
-j-16'^ of original a<ddity showed at the end of the experiment. 

Another test was made with giyeeriiie, using 0.5 % of tiie hydrated phosphate 
of soda instead of the tistml mixture of salts. The medium ns prepared was 
neutral to methyl-red and portions were acidilied with phospljoric acid. 


Table iv.- Glycerine with increjising ticiflity. 


Phase 

Days at 28“ 

2 

AI 

4 

n 

2 

A2 

11 

Acidity to methyl-red 

17 

Acidity to mebhyl-red 





' 



4-5« . 

0 

4- 

4 . 

4 


4” 

40“ 

(■7.5° . 

S 

4- 

.4. 

-f- 



— 

+ 10° . 

4- 

' 4 

4 

4- 

, -t- 

■t- 

t-5“ 

+ 12.6° . 

•f 

; 4 

1 

.4. 

4^ 


-•j- 

— 

4-15° . 

0 

1 

; S 

1 

i 4 .. 

f- ^ 

1 ' 

.4.. 


1-20° . 



i 4- 

0 

1 

; ® ^ 

4- 

47“ 


On the eighth day the portions infected with phase A1 showed, in the case 
of the 12.5® and of the 15®, the presence of transition forms. The original 
acidity decreased as time went on; on the seventeenth <ltty, the test with an 
original acidity of +5® had become 4-3®, become 4 *^°? +20® had 

become +7° to methyl-red. 

The original acidity of a glycerine medium does not seem to have much in¬ 
fluence upon the production of ropiness, but this may be explained hy the fact 
that tiie acidity is reduced during the growth of the organism. 

The acidity of spent tan liquors seems to vary from +12,5” to +20” by 
Procter's lime water test, and one which was tested showed +10.4” by this test 
and +5® by methyl-red. So far as mere acidity is concerned, the organism 
should produce ropiness in such an end-liquor, but when testwi it did not do so. 

The Dimppearance of Bo pine hb. 

The disaj^pearanee of the ropineLJs in culture fluids was noted flrst in the 
case of 132 when growing in a medium containing saccharose 2 %, meat extract 
0.5 % and mixed salts (KH^PO^, 0.2 %; MgSO^ Aq, 0.1 %\ CaOl 2 , 0,02 %) 
made neutral to methyl-red. The fluid was ropy on the fourth day at 28® and 
*iuite limpid on the 0th when the acidity had nsen to +8”. Again the experiment 
with varying amounts of acid noted on p. 67 showed a solution or digestion of the 
ntpy material in the case of A, a mixture of A1 and A2. ^ 

The speed in the digestion of the ropy substance was tested upon several oc¬ 
casions by growing the phases of the bacteria in medium containing 2 % of 
dextrose with meat extract and mixed salts at 28®. The bacterial phases had 
been picked from agar plates and were typical, that is to say, they were the 
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pha£!eR known as Al, A2 and A2a. From the plates they were seeded into 
nutrient brtjtit and transfers were made daily. In this niedimu they doubtless 
altered in the one direction or the other, })ufc the change was very much slower 
than wdicn a sugar or glycerine w^as present. The first test with the dextrose 
metliuin was made one day after isolation from the plate, and during the growth 
the mediuTH became ropy and then, after an inter\'al, the ropiriess disappeared 
and the liquid became limpid. 

Al. became limpid an the 3rd day. 

A2 I5tli day. 

A2a 2(itii day. 

The second test was made six days after the isolation of tlie ])hasc. 

Al became limpid on the 3rd day. 

A2 2()th day. 

A2h was still n>T)y on the 26th <la.>. 

TI»c tliird test w’as made thirteen days after the isolation. 

Al V>e<‘ame limpid on the 0th day. 

A2 u'as limpid on the 22nd day. 

A2a was still ropy on the 22i)d day. 

Al 4^ A2 wtus limpid on the 8th day, 

Al -f- A2a Avas limpid on the 8th day. 

In this test the puiity of the phase.^t was examined in a t’<‘\v cases. On the 
12th day, AI contained a few pure typical colonies, and on the Ifith day no bac¬ 
teria Avere fouinl in a large loo[) of the cultun*. The digestion of the slime is 
apparently a prelude tt) the disnitegration or death of the bacteria. On the 12th 
day both A2 and A2a contained bacteria Avliicb grcAv as colonies with the tint of 
Al but mucli more granular; the granular lumps i-adiated \o the margin and 
became larger as they approacdied the edge. This was tlie transition stage be¬ 
tween phase Al and A2. On tlie same day, large loops taken from the mixed 
groAvths of Al with A2 and A2a Avere found to b<^ sterile. Pha.se A2 consiste<l 
of Al with a few of A2. 

Other instant'es of the solution of the ropy material will he seen in the ex¬ 
periments dealing with tlie saline and carbonaceous nutnents. 

The phase A2a gives a more ropy colony on nutrient, agar than A2 Avhich 
ie somewhat gelatinous and is not so elastic when touched with the needle. Tt is, 
betwever, difficult to discriminate betAAcen the two as, A\ben free to grow, the 
phase A2 often firepondenates. Tliat is to say, a plate w)jen smeared with a 
reputed culture of either A2 or A2fj may show a prevxuulerancc of A2tt in the 
comparatively thickly sown parts and A2 in the areas with I’caa^ colonies. At 
times, the two phases schemed to be remarkably (consistent in remaining Inie to 
phase. In the majority of the exiieriments, A2ft, has la^en classified under the 
phafilD A2 the sake of simplicity but Avfaere bolb A2 and A2a have l>een 
simultaneously tested, the original designations haA^e betui )'(.^tflint‘d to indicate a 
duplicate test. 

The earlier observations led to the belief that the disappearance might result 
from the formation of add from the sugar but this was uegatiA^ed by an experi¬ 
ment made with the idea of dctenninhig the nature of the muds formed in the 
presence of sugar. The medium contained dextrose, mcat-extraitt, potassium 
chloride and chalk; it was seeded wn’th a mixture of Al and A2 then known as 
Bact. A. The liquid never became acid and the particles of chalk Avere freely 
auspended when the flask was rotated. Tt was first incubated at 37®, at which 
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temperature no ropiaess developed. Then the flask was transferred to an in¬ 
cubator at 28® and the culture became strongly ropy, the hrownifih ropy blobs, 
one ot which was about two inches in diameter, were clearly shoun against the 
milky chalk suspension. The flask w^as returned to the incubator at 37® when 
the rupiuess disappeared. Once more the ropiness appeared at 28®, These ob¬ 
servations clearly show tliat a digestion of tlic ro|»y substance ticcurs at 37® in a 
neutral solution. An acid reaction of the inodiuin is not essential for the diges¬ 
tion of the slime but it is possible that it may assist. 

That the temperature has much to do with the sjxjed of tlie digestion of the 
slime was shown in a test in whi(‘h phase A1 was gi’OAvn at 22® and at 28®. 
Both were ropy on tlie se<*ond day, the 28® test was limpid on the 5tli and the 22® 
test on the 8th day. 

The experiment with chalk suggested the secretion of a slime-dissolving ensiyme 
by the phase Al, Probably this k so luit when experiments were made in which 
old tluid cultures of Al were added to lumps of the purified gelatinous slime of 
A2 in presence of an antiseptic, no solution of the slime was obtained. 

It bexjame evident that phase Al was capable of forming and eventually 
digesting the ropy substance. It also rapidly dies out and it may be noted in 
this connection that it pro<luces a more rapid liquefaction of gelatine. If tlie 
A2 phase is ased originally, the ropy substance may persist, while if a raixtu);e 
of the phases is initially pjcesent, digestion occurs, but at a later period than in 
the case of the pure Al phase. It sccuumI to be entirely a question of the rela¬ 
tive numbers of the two phases during the period of hacfterial growth. Instances 
of the autodigestion of the ropy material will be fimnd in the experiiuents with 
the various sugars and salts. > 

Change of Pkane. 

Tht^e tibservations led to testing the reversion or alteration of the i>hases. 
It had been noted that glycerine favoured the producthm of ropiness from phase 
Al and that dextrose did not or, if it did, the ropy fluid substHjueutiy Imcame 
limpid. This was confirmed in experiments subsequently recorded with »ugai*s, 
etc., where ropiness slowdy developed and persisted in the presence of glycerine 
but did not persist when other sources of carbon were used. 

A spe<*,i^, test was made with cultures of the phases Al and A2 taken from 
pure colonies and grown in broth for one day iMjfore lieing seeded into the test 
bottles. Phase Al was' sown in a fluid containing glycerine, meat-extract and 
sodium phosphate while phase A2 was grown in dextrewe with mixed salts as on 
p. 58. Both teats were ropy on the third day, and on the thirteenth day, phase 
Al in the glyeerine was quite ropy, while ptuifMJ A2 in the dextrose was limpid. 
Plates were prepared o» the thirteenth day and tliese showed that phase Al con- 
sktod of a mixt^l^e of typical colonies of jihases Al and A2, and that phase A2 
liiul been altered into more or less vacuolated colonies of phaae Al. 

The experiment conchmively showed that the pliases were reversible. 

The Action of Tannic Acid, 

The bacterium B2 was peculiar in giving pronounced ropy solutions when 
seeded into infusions of wattle bark of increasing strength and little ropinew in 
synthetic liquids. The reason for this could only be explained by testing the 
various nutrients in the presence of the nearest approach to the tannins avail¬ 
able, namely tannic acid, Tt may be that the tannins in wattle bark infusions 
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beiiave differently to commercial tannie acid and this should be kept in mind 
when interpreting the results obtained in testing the commercial acid. 

A solution of dextrose, meat extract and mixed salts was prepared, and to 
portions quantities of tannic acid xisiiig from zero up to 0.0 % were added 
before the addition of B2. That with 0.1 % gave a faint ropiness and those 
with 0.2 % to 0.5 % contained slimey strings. There was no pronounced ropi¬ 
ness in any of them. 

As meat extract forms a precipitate with tannic acid, it was replaced by 
asparagin. In this solution, B2 produced ropiness in the presence of 0.1 % 
and 0.2 % of tannic acid. The control test and those with (jti anti ties gi-eater 
than 0.2 % gave a good growth of bacteria Imt no slime. 

The experiment was repeated with a slightly greater percentage of asparagin 
(0.2 %) and dextrose (3 %) with mixed salts. Phase A2 gave ropy liquids 
with the control and 0.1 % of tannic acid, but not with larger (piantities. Phase 
B2 only produced feebly gelatinous surfat'C rings with quantities of tannic acid 
up to 0.2 %. 

A medium containing levuloso, 3 %, asparagin, 0.2 % and potassium citrate, 
0.1 %, was prepared and seeded with phases A2 and B2. The former was a very 
active slime pro<luccr wdien used and produced ropiness in the presence of quan¬ 
tities of tannic acid up to 0.5% and a slight ropiness with 1 %. Phas<‘ B2 
gave aji evanescent ropiness in the flask containing 0.5 per cent only, and not in 
any of the others. 

The influence of the original mddity of the medium was tested by means of 
a solution containing dextrose, Hspartigin and mixed salts. One w‘t had an 
acidity to phenolphthaleiu of -|-17”, another W'us neutralised until the acidity was 
-f-2.5“. Both were seeded wdlh phase B2. That with gave no ropiness 

in the contri)!, a slight ropiness with 1 % of taunic acid and a distinct ropiness 
with 0.2 %; larger amountH wwe negative. With ropinc^ss developed in 

the control test only, Tims the production of nq>irie8s was irregular. Phase B2 
gave ropiness in the control with and not with -4-17“; with and a 

small quantity of tannic acid it }>roduced a ropy fluid. 

In these experiments with tanin(? mid, cither dextrose or ievuloso had been 
used and with them a (^rtain irregularity of effect had been oldainod. It was 
therefore deemed advisable to test the effect of other sources ol' {'arbon. As wull 
be seen later, the experiment with nitrogenous nutrients seemed to indicate that a 
maximum amount of ropy substance would be formed in the presence of asparagin 
or ammonium sulphate. Similarly, the saline experiments indicated that sodium 
Succinate was a favourable salt. Accordingly, media w^ere prepared containing 
asparagin or ammonium sulphate 0.25 %, smlium succinate 0.2 % and a source 
of r^arbon 2 %. Tannic acid to the extent of 0.5 % was added to each flask after 
infection, by wdiich procedure a coagulation of the infecting dro|)le( was avoided. 
When a drop of infected Imuillon is added to a solution of tannic mud, the drop 
is coagulated and the contained bacteria are probably i>revented from being dis¬ 
persed freely in the liquid. It i« possible that much of the irregularity in the 
pre^douB experiments may liave been due to this imprisonment of the bacteria. 

The groups of flasks were seeded with A2 and B2. Another group was 
seeded with B1 but m a plate, smeared at the time of infection showed that the 
phase bad become altered to B2, the group became a duplicate of B2. Phase B2 
was pure, while A2 at the time of seeding contained 90 % of A2 and 10 % of AI. 
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Tablo V.—Sugars. et«. witli 0*5% Tannic Acid. 


Phase 



A2 




B2 

Hource of Nitrogen | 

Aaparagin 



Ammonium 

Hulphate 



Asparagin 

j Ammonium 

1 Sulphate 


Days at 28® i 8 

! 4| 

' ..1 


10 

3 

! 4 

6 1 

10 

3 

1 4 

0 

10 : 3 

4 

- 

6 

10 

1, 

Dextrose f 

; f-1 

f 


■ 

: -i* 

-r ■ 

-f 

-f 

^ -f- 

4.. 

o : f- 

f* 

-U 

0 

2. 

liovulose , -f- 

■ -f i 

i 

4- 


f 

: ^ 


4^ 

i + 
lO 

GO 

GO 

O i i 0 
o 10 

,4, 

6 

+ ' 

0 

s 

0 


Saccharose 1 r* 

' ■'f! 


•f 

+ 

. 4- 

■f ■ 

f 

4" 

; 8 

S 

M : < 0 

0 

s 

0 

s 

o 

s 

4. 

Maltose j 0 

i 

; 1 

0 

O 


• 


' 

0 

o 

0 

0 0 

0 

o 

0 

5. 

Ualactose 4- 


4" 

! -f ; 

4- 

‘ + 


+ 

1 i' 

, + 

-4- 

'4 1 4- 


, 

~r 

r 

ti. 

Baffinoso 0 

i:i 

0 1 

1 O ' 

0 

1 

0 

0 

0 

O 

: o 

0 

0 1 0 i 

1 

0 

0 

o 

7. 

Mannit ’ t 

-4- 

: 4~ ' 


4- 

•h 

-4 

-4- 

f' 

f 

S 1 0 

' 

0 

1 o ■ 

s 

8. 

Control 1 0 

: 0 i 

1 ! 

0 

i 

0 i 

1 

o 

0 

0 

O 

0 

: o 

0 

0 j 0 i 

0 

i 0 
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On the 4th day, the ammonium sulphate tests of A2 wei*e plated to see how 
far the phases hud altered. 


Tablfl va.—Percentage of Phase A2 in Ammonium Sulphate at 38® 



Start. 

4 Days. 

10 Days. 

Mannit . 

90 

90 

15 

Saccharose . 

90 

65 

15 

Maltose ... . 

90 

35 

35 

Ralfinose . 

90 

30 

5 

Galactose . 

90 

20 

^0 

Dextrose . 

90 

10 

0 

Levulose 

Control j . 

90 

0 

0 


In all cases, except mannit, the cohesive phase A2 had become, Dy the fourth 
day, more or less altered to the dififuse phase Al, and it is rather extraordinary 
that those with a maximum proportion of the diffuse phase should have been ropy. 
It is possible that the it>py snWance was formed before the alteration to the dif¬ 
fuse phase occurred and the gradual suppression of the phase A2 as shown by 
the relative numbers on the 10th day, bears out this idea. Another peculiarity 
is that while the maltose test with asparagin gave no ropineas, an<l with ammonium 
sulphate a pronounced ropiness on the 4th day, smears made on that day showed 
the same proportion of A2, vijs. 35 %. From these proportions it would appear 
that ropiness has less to do with the phase of the organism than the previous tests 
had led one to believe, but as on the 10th day, the fiwparagin test contained 1 % 
of A2, and the ammonium sulphate test 25 %, there is still the suspicion that 
some relation exists. 
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The duplicate tests of phase B2 were fairly concordant; differences were ob¬ 
tained with levulose and saccharose in conjunction with ammonium sulphate. 
With asparagin, a slight difference occurred in the case of levulose. 

Phase B2, in this experiment, was shown to possess considerable activity in 
producing ropiness in the presence of tannic acid as compared with the prelimin- 
ary tests, but it is possible that the saline constituents had much to do with the 
differences obtained. 

In the experiment the media contained 0.5 of tannic acid and, as ropiness was 
obtained with this pen^entage, it was deemed advisable to see to what extent the 
most active phase could tolerate this acid. A medium containing dextrose 2 %, 
asparagin or ammonium sulphate 0.25 % and sodium succinate 0.2 % was por¬ 
tioned out and seeded witli phase A2 taken from a colony two days previously. 
Then the various quantities of tannic acid were added. 


TaVjlc vi.— Dextrose with increasing Tannic Acid. 


Phaiie 


A2 







Source of Nitrogen. 


Asparagin. 


Ammonium Sulphate. 

Dflyg at 28° 

1 

» 

8 

10 

1 

a 

fi 

1 10 

Tannic Acid 
per cent. 

0-2 


r 


. 4 - 

4 .. 




0*4 

-i“ 

-i- 

i ■ 

•f' 



■f 

-4- 

0-6 


■ U 

-f 

't' 

s 

.4* 

' 


■t 

0*8 


■••h 

4- 

i- 

s 

+ 

.4_ 

+ 

1*0 

S 

S 


s ; 

s 


s 1 

0 

1*G 

S 

s 

s 

0 ; 

0 

o 

1 

o 

0 

2*0 

o 

0 

0 

o : 

0 

0 


0 


On the 6th day certain of the cultures were smeared on agar. With 0.2 % 
and O.G % of tannic acid, in the presence of asparagin, the colonies were of a 
novel type. They appeared as round, raised, glistening, buff-<M>loured colonies 
with a glutinous consistency. Microscopically they had dark centrcH from whicli 
dark tufted ffbres radiated through a yellow matrix to near the margin, In 10 
% of the colonies this structure blended into that of t>hnse A2, part of the colony 
showing the fibrous structure at one side and that t)f A2 at the other. The}' were 
clearly a transition phase of A2 more nearly related to A2 tlian to AX. With 
1 % and 2 % of tannic, acid the colonies consisted entirely of the phase Al. 

By the 12th day, the medium containing asparagin with 0.2 % of acid showed 
06 % of Al, 2 % of the fibnms transition form of A2, anO 2 % of A2. With 
larger amounts of acid the cultures contained very few living bacteria but they 
were of the kinds noted on the 6th day. 

The cultures containing anunonium sulphate were tested on the 12th and 16th 
days. They contained few bacteria; with 0.2 % of acid, they consisted of the 
introduced phase A2 and, with larger quantities, they were the Al phase. 
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ROPINKSS m wattlr bakk infusions 


The tend^ey of the tannic acid is to alter the phase A2 to A1 but this pro¬ 
bably occurs after the ropy substance has been formed in the medium» 

The experiment showed that a fairly active culture of the phase A2 could 
produce ropiness in the presence of qnai)titiei!i of tannic acid up to 1 % with 
ammonium sulphate, and up to 1.5 % with auparagin. 

The sug:ar test with 0,5 % of tannic acid showed that galaet(«e was a useful 
sugar for inducing the formation of ropiucsB, and an experiment was made to 
see the effect of increasing quantities of tannic acid in the presence of this sugar. 
The medium contained gdactose 2 %, asparagin 0.25 %, sodium succinate 0.1 %, 
imd sodium phosphate, anhydrous, 0.2%. The phases were plated at the start 
and found to be pure. 


Table vii.—iladactose with inoreafliag Tannic Acid. 


Phase 



Al 





A2 





B2 



..... 

Days at 28® 

2 

4 

6, 

9 

18 

2 

; 4 

8 

9 1 

18 

2 

4 

B 

9 

1 18 

Tannic Acid 
per cent. 

0’26 

0 

0 

0 

... 

0 

0 

-4' 

1 ' 

■t- 

'4' ! 

-4- 

0 

1 

1 

8 

8 

0 

0 

0-6 

0 

0 

S j 

8 

0 


+ 

+ 

i 

4- 1 

+• 

0 

s 

0 


0 

0-75 

0 

0 

8 

8 ' 

B 

“4- 

: 

• 

f- 

t- : 

*4 

S 

8 

B 

8 

0 

l-O 

s 

s 

[ 

8 ' 

\ 

s 

S 

•4* 

i "t- ; 

1 

' 

4- I 


•4- 

4"' 

8 

8 

S 

1*26 

' s 

8 

1 S' ; 

8 

S : 

-f 

: 1 
i i 

‘f ' 

f 

-4- i 

1 s 1 

B 


1 8 

1 

1 8 

1*6 

0 

0 

0 i 

0 ; 

0 

f 

i -4- : 

■r ' 

i 

4-; 

-4" ! 

s 


S 

1 

' ^ 

0 

1-75 

1 

0 

0 

i 0; 

0 ; 

0; 

4- 

■ -f* ^ 

J 

4 1 

-f- 1 
( 

0 

1 

S 0 

8 1 

\ 

s j 

0 

2-0 1 

0 

0 

0 

o ! 


0 

■ s i 

8 ; 

s 1 

o| 

0 

B i 

8 

8 

0 

2-36 ! 

! 

o 

0 


0 ' 

0 ; 

1 

0 

! ® 

1 

o 1 

O'l 

O i 

0 


0 

B 

0 

o * 

2*5 { 

0 


0 

0 i 

: 

0 

' o! 

4^.1 

! 

0! 

0 I 

f 

0 j 

0 
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The tlasks with 0.5 % and 1 % of tannic acid were examined several timee by 
the plate method on nutrient agar with the following resiilta:— 


Table viia.™ Change of Phase. 


Phase 

Al 

A2 


B2 

Tannic Acid 

0'&% 

1% 

0-6% 

1% 

0.6% 

1% 

Btart 

Al i 

Al 

A2 

A2 

112 

B2 

Four days 

Al 

Al 

A2 

! 

A2 

B2 

B2 

i 

Nino days i 

Al with 5% AZ 

Al ! 

A2, 40% t A2. trant. 80% ; 
Al, 30% 

Al 

!B2, trans. 

$3> trans. 

i 

Fourteen days j 

Al 

Al j 

' A2. 30% , A2, trail*. <»% ; ^ 
1 Al,10% i 

Al j 

B2 

B2 
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It i» clear from the experiment that the phase A1 is ttapaftle ot producing 
ropmess in the presence of from 0.5 % to 1.25 % oH tannic acid in a medium 
containing galactose. With 0.25% there was no ropiness formed^ and as the 
acid increased, so did the viscosity. Tannic acid or, i> 0 Hftibiy, cwndity seems 
therefore to be a Mne qua non for the formation of ropinees by this phase of tl»e 
liacteriam A. 

The phase A2 at the time of the experiment was a strong slime-former, and 
gave a pronounced ropy solution in the presence of amounts of tannic ot’id up to 
] %. The ropy sulwtance had been formed in the early days of the experiiiient, 
and it did not aiter, although the phase in the case of 0.6 % of tannic mud 
changed to a mixture of phases, and in the ctisc of 1 % it changed to Al. 

‘ The phase B2 gave ropiness in amounts of tannic acid up to 2.25 %, but the 
viscosity of the solutions was never so pronounced as in the case of A2. The 
most viscous solution was obtained in the presence of 1 % of tannic acid. 

The experiment shows that the three phases which were tested ]>roduced 
ropineSK in synthetic media when the tannic acid varied in amount u)> to 1.25 % 
or 2.25%, and that the tendency of the bacterial ph?tse A2 is to change, in the 
presence of tannic, acid, to Al, and for the bacterial phase Ii2 to j'emain constant. 

The same galactose medium was used to determine the cojupiirntive amounts 
of tannic acid and of phosphoric acid necessary to prevent the fonnation of ropi- 
ness by phase A2. 


Table viii, Tamiic and Phosphoric Aoida comparcil. 


Phase 


A2 






^Days at 28“^ 

1 


7 

i 

1 


7 


Tannic Acid 
per cent. 




1 Phosphoric Acid 
■ in degrees. 




1 

()•() 

-I- 

-4- 

1. 

; 0 


t' 

■f 

2 

0'26 

-f 

4- 

-h 

a 

4. 

-4 

.4- 

H 

0‘5 

4. 



j rt 

i 

■ t ■ 


4 

0-7^5 

+ 

1 

■4 

--f 

»; 

J. : 



5 

I’O 


! 


; 12 

-U ; 

1 

-V I 

. - 4 - 

« 

1*26 

1 

: S 

i 

4- 1 

<- 

1 

16 

8 

• 

d- 

7 

.1.5 

) 

1 -s 

! + ! 

! 

1 H- 

i 

: 18 

8 1 

i 

-1- 1 

1 

-f 

8 

1'75 ; 

s 

1 1 

: H- 

i 21 

1 

8 ■ 

-J- I 

.f, 

9 

2*0 

o 

I 0 ^ 

0 

1 : 

! "" 

S , 

• 1- ! 

■f 

10 

2*25 

0 

0 1 

0 

! 37 

S 

H- ! 

•h 

11 

26 

^ 1 

^ \ 

o 

i ; 

C> 1 

O i 

o 


Certain of the cultures were examined at the end of the first day, and they 
were found to contain the introduced phase, A2, in pure culttire. They wen: 
again examined on the seventh day and it was found that the phase had altemi 
to At 
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Table -Peroentajfe Composition of the Phases (Seventh day). 



Tannic Acid 

Phosphoric Acid 


' ! 

Aa 

A2 trans. ^ 

Al 

A2 

1 A2 trans. 

1 

3r> ! 

26 i 

40 

1 

80 

10 

10 

s 

0 

; 00 

10 ! 

1 i 

70 

1 20 

10 

5 

80 

! I 

IS 

86 

16 

0 

« 

! Sterile 


76 

16 

10 


The inclicatiou that a moderate quantity ol' tannic acid tended to niaintaiu 
the stability of the introduced phase A2, led to the tannic acid tests being again 
examined on the 10th day, when the following percentage counts of tlie kinds of 
colonies were noted. 

Table viiiA.—Percentage CompoBition of the I’liases with Taimio Acid (Tenth (lay) 



Al 

A.2 

A2 (transition) 

1 

70 1 

30 

0 

2 

0 

96 

6 

3 

0 

60 

50 

4 

25 

06 

10 

6 

100 

0 

0 

0* 

W) 

10 

0 


♦Scanty growth. 


It appears that from 0.25 % to 0.5 % of tannic acid, when added to a syn¬ 
thetic medium such ns was used, maintains the stabilitv of the A2 phase and 
that smaller or larger quantities bring about its conversion to the less cohesive 
phase A1 . In contrast, phosphoric acid does not appear to have much influence m 
maintaining the stability, for on the 7th day there was a 70 to 85 % conversion, 
irrespective of the amount of acid added. 

The limiting amount of tannic acid in this synthetic medium for the phase A2 
Hi the time of making the experiment was 2 % and of phosphoric acid 4»30® 
(equivalent to 30 c.c. of normal acid per litre). 

The two last experiments with tannic acid in synthetic media indicated that 
2 % of the acid prohibited the formation of the ropy substance. It appeared tn 
bo advisable to extend the line of expcrimetitation and obtain some information 
regarding the action of tannic acid when added to an infusion of wattlc*bark 
capable of giving ropiness. With this object in view an infusion was prepared by 
mixing three parts of water with two parts of bark, and filtering the liquid at the 
end of two hours. Portions were seeded with A2 and B2, and were treated with 
progressively increasing quantities of tannic acid. The portions seeded with A2 
did not develop ropiness and when examined on the 4th day they were found to 
contain from 86 % to 95 % of Al. The portions seeded with B2 developed a pro- 
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noimced ropinf)88 witli (^uantitiea of tannic acid up to 0^4 % and a slight ropiness 
with 0.7 %. On the 4th and 9th days these contained a pure culture of B2. 

The experiment was repeated a fortnight later with a similarly prepared in¬ 
fusion. It hud a Sp. G. 1.023 at 21® and an acidity of -f-24® by Procter's 
lime water test. A similar infusion made on the following day at 21® had a Sp. O. 
1.022, -|-22.5® by Procter’s test and methyl-rod. Procter’s test seems to 

indicate the acids other than tannic acid that ai“e present, for tannic a(dd in pure 
solution is pre<'ipitated at once by the lime water. 


Tabic ix.—Bark infusion with Tannic Acid. 


Phaw« 


A1 


; 


A2 



B2 


Days at 28*^* i 

2 ! 

1 

a 

" i 

9 ; 

2 ! 

1 

a ; -5 : 

0 

2 

It r> 

! V# 

Tannic Acid 
I)er ctmt. 



j 

j 

i 

i 

1 

1 

! 

i 1 



i 


0‘0 

0 ; 

0 ; 

0 

0 

f- I 

■i- ; i 


8 


1 

OJ 

0 ; 

0 * 

0 ; 

0 

0 i 

o s 8 : 

s 

s 

’ -1 


0*2 

0 i 

0 : 

1 

0 1 

o : 

i 

0 1 

O 0 

0 

s , 

•I- 1 

-■ 

0*i. 

0 1 

0 i 

0 

1 

G : 

0 ' 

0 o 

0 

: 

' i 

( "t- 

0-8 

0 1 

o 1 

1 

o ; 

o i 

O , .) 

0 


0 0 
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We see that an int'usion of wattle-bark having a Sp, Q. of 1.023 is immune 
to the phase A1 and that the derived phase A2 is able to develop ropiness, but the 
addition of n small quantity of tannic acid, 0.2%, prevents tiie formation. 
smaller (luantity, 0,1 %, permits a slight ropiness to appear, l^liase B2 is more 
tolerant of tannic acid, the limiting amount of wlm-h lies between 0.4 % and 0,6 %. 

Larger amounts of tannic acid were used hut these ur<* omitted from the table. 
The portioiiH containing over 0,4% showed cobwebby growths, doubtless consist¬ 
ing of bacteria bound up with coagulated alimo. 

As a bark liquor of Hp. G. 1.010 may eontain, 1.8 % of tannin and 0,5 % 
to 0.7 % of extractives (non-iaiinins), the infusion of Sp. G. 1.023 presumably 
contained about 4 % of tannin. The experiments show that this re]>uted 4 % of 
tannin had much the same eflfcct in prohibiting the formation of ropiness as 1.76 % 
of pure tannic acid. 

A stronger infusion of wattle bark of Sp. G. 1.064 when seeded with A2 
and B2 did not develop ropiness, even wlien the infusion was strengthened by 
quantities of dextrose and ammonium sulphate rising to 5% and 0.5% respect¬ 
ively. Tliis seems to indicate that the tannins are the prohibiting agents, and when 
they are present in sufficient amount, bacterial nutrients have little influence in 
insisting the development of ropiness, 

A few tests had l>een made in the earlier part of the research to see if the 
quantity of sugar in synthetic media had any effect in increasing the formation of 
ropiness, but it was not definitely shown that the amount of ropiness was pro¬ 
portional to the sugar in the medium, or that any advantage would be gained by 
increasing tbo quantity over the usual 2 %. It seeme<l possible, however, that 
sugar might to some extent modify the action of tannic acid, and that an increase 
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in the su^r content might enable the to vrithetand a higher amount of 

tannic acid. To test the matter jKirtions of fluid containing asparagin 0,5 %$ 
and sodium succinate 0,2 %, were given increasing amounts of dextrose and of 
tannic acid. The portions were weeded with a drop of a bouillon culture of A2 
which at the time of inoculation contained A2, 86 and Al, 16 %, as shown 
by plate culture. 


Table x.—Inoi*eAamg Dextrose and Tannic Acid, 


Dextro)»© % 

1 ^ 

1 ^ 


Days at 28® 

3 !• 7 

1 “ 

3 

i ’ 

1 “ 

3 

1 7 ' 

1 . 

Tannio Acid 



1 



1 




1‘0 

S I 

+ ' 



■“f' 

4 . : 


+ 


1*25 

s : 

8 

s i 

s 

-t- 

8 

-f’ 

I- 

S 

1-6 

^ : 

S 

0 

H 

8 

0 

s 

■4- 

0 

1-76 

S 

0 

o 

s 

8 

0 

8 

■'T 

0 

2() 

0 

0 1 

0 

8 

8 

0 

8 

8 

0 

2‘25 

0 

0 

0 

0 

0 

0 

O' 

0 

.^. 


The portions with 1.5 % of tannic acid were examined on the 8th day. That 
with 2 % of dextrose contained A1 with 5 % of A2, with 4 % of dextrose had A1 
with 20 % of A2, and 6 % of dextrose had A1 with 26 % of A2. 

To judge by the pronouncedly ropy tests, an increase in the sugar does appear 
to mask, to some extent, the action of the acid, for on the 3rd and 7th days the 
indications rise with the amount of acid, but so far as slight ropiness is 
concerned, there is little difference between the 4 % and the (> %. The increased 
sugar also prevents, or rather hinders, the conversion of the phase A2 to Al, and 
thus masks the action of tlie acid by enabling more ropy substance to be formed 
by the cohesive phase. 

Sources of Nitrogen, 

An early attempt to determine the most favorable sourt^i^ of nitrogen was 
made with solutions of dextrose and mixed salts containing amounts of nitrfigen 
approximately equivalent to 0.2 % of asparagin. On the sixth day a mixture of 
phases Al and A2 had produced ropiness to a greai«iT or less degree with as¬ 
paragin, meat-extract, peptone, and ammonium sulphate, but potassium nitrate 
gave little growth and no ropiness. A second test using one-sixth the quuntiti^ 
of nitrogen and replacing the dextrose by glycerin showed that ropiness had de¬ 
veloped by the fifth day hi the presence of all the above sources of' nitrogen? and 
also of potassium ferricyanide. Thus in the presence of glycerin and mixed aalts 
any of these sources of nitrogen will serve. 

At a later date, a more comprehensive experiment was made with phasesB Al> 
A2 and B2, ueing 2 % of dexfacose or glycerin, 0.3 % of potassium citrate 'and 
0,25 % of the various nitrogenous substances. 
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T^le xi.—Sources of Nitrogen. 


Phaae 

A .2 1 

B 3 

Oarboa source 

Dextrose 

Glycerin | 


Dextrose 


Glycerin 

Bays at S58^ 

3 

a 

9 

la 

19 

8 

0 

9 ; 

1 

13 ; 

1 1 

ii»j 

3 

«i 

9 

13 

19 

3 

u 

9 

13 

19 

Meat-extract 

-f 

+ 1 

+ 

4 - 

-f 

+ 1 

1 

+1 

4 - 

h 

+j 

-i- 

d- 

0 

0 

0 

0 

0 

0 

0 

0 

Peptone 


, 1 
-t- 

I" 


lo 

O 

o 

+■ 


4 

S 

S 

O 

0 

0 

8 

0 

0 

1- ' 

' 4 

A«paragiii 



-f 


+ 

4 - 

4 - 

-1“ 

1-' 
' 

s! 

1 ,, 

4 

4 - 

s 

0 

8 

■1 

-t- 

f 

’s 

Ammonium 









j 

1 

i 




! 






sulphate 

■f 

■f 

-1- 

■f 

' d- 

■f- 

■f 

i- 

-i- 


s 

-4 

.4 

4 

4 - 

I' 

i- 

■f 

4.,. 

4 „ 

PotaBsiuni 








1 


■ 0 










nitrate 

-f 1 

0 

, 0 

; 0 

0 

-f 

4 - 

•f 

I -i 

1 T ^ 

O 

0 

0 

0 

f 

f 

4 ^ 

0 

0 

Potassium 

















ferricyamde 

0 



o 

0 

O 

4 -| 

-f 

■.'■1 

1 ^ 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 


IMmse A1 its oinittctd from the tabh* as all the tests wore iiegHtivt^ with the 
exception of peptone plus glycerine wliieh ))ccajnc ropy on the 13t.1i and ^vas still 
ropy on the 24th day. On the 19th day a smear showed tliat the c'orilained 

96% of A2Hnd 5% of Al. 

On the 31th (H2) find j3th (A2) days tlie 11 aids were smearwl on plates of 
nutrient; agar and counts were made of the ap]»roxirnate jiroportions of the iiliase^. 


Table xir?. —Pereentiige Projiortion of PhaHOtf. 


Phase addod 

A2 

B2 

Source of Carbon 

D«xtrom» 

Glycerin S 

Dextrose 

Glycxwiu 

PhttwjB determined ‘ 

Al 

|a 3 (tr.) 

A2 

Al i Al (tr.) 

A2 

m |B1 (tr.) 

j H2 

HI 

Bl (tr.) 

B2 

Meat-ex tract 


100 


• - j 90 

101 

(loud 


10 

26 

05 

Peptone 

IH) 1 

! 70 

... 

25 : 40 

i 

35 i 

. 

i 

lou 

75 

. 

2.5 

AB]nu*»glTi 

-- 

2r, 

75 

05 1 

i 1 

30 i 

15 

sr> 



.100 

Ammonium sulphate 

80 

10 

10 

- - 1 90 ■' 

10 j 

- : i(X) 


70 

:i0 


Potassium nitrate 


detui 


. j 45 

55 ' 

no growth 


30 

10 

70 

Pot. ferrlcyanide 

10 

j 80 

30 

‘■‘i ■ ! 

KX) 

uooily dead j 

1(X) 


- 



it M* difllcult to see any relation Ixjtw'cen the ropiness us deterndmxl on Table 
xki. with the proportion of the phases. Even when the transition phases of 
Ala 2 :sAl(tr.) and of Bl—Bl(tr.) ai*e included with the c<>hewive pliases, there ap* 
pears to be no reasem for conne<dmg ropiness with a particular phase of the 
organistus. One i», theref^ire, inclined to the idem that in most cases the ropy sub- 
stance is formed first and the alteration of phase uvvxm subsequenUy (compare 
p. fi4). The altered phase may in some cases digest the preformed ropy safastanoe. 
The untabulated tests with phase Al sbowe<l that the nature of the infiHiling phase 
largely determines the formation of ropitiess. 
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Confirmatory tests were made with phas<; Al, a mixture of A1 with A2, and 
with A2 using levulosi* 2 % and sodium chloride 0.3 %• They boi*e out the i"e8ult*3 
obtained with dextrose and citrate. 

The work has sliown that the fdiase A2 can produce ropiness from dextiH>He or 
glycerin in the presence of meat-extract, peptone, asparagin or ammoniuut sul¬ 
phate, and from glycerin witli nitrate but not from dextrose with nitrate. Doubt¬ 
less this is due to the formation of an acid reaction in the medium c.ontaining 
sugar and the concomitant ]irodaction of free nitric acid. Ferncyanidc produced 
ropineas, but the cpiantity was scanty as compared with the other Bounces of 
nitrogen. 

The phase B2 acted best with asparagin and ammonium sulphate. Meac- 
extrm^t gave an evanescent I'opincss Avith dextrose, but none at all witlj glycerin. 
The behaviour Avitb nitrate was much the same as with A2 and probably for tlio 
same reason, Ferricyanide was an unsuitable source of nitrogen. 

The Jnfluenee of Various tSu^jars^ eic. 

The activity of the bacteria in the ])reBeuce of various sources of carbon was 
tested with a saline asparagin solution containing various sugai-s, et(‘. Iio[>ine«s 
was produced in the presence of saccharose, dextrose, levulose, galmdosc, gly<‘.erm 
and mannit. It vvm not produced from maltose, lactose, dextrin or gum-acacia. 

In testing the most suitable amount of glycerin, a solution (Kmtaining 1 % 
showed ropiness first, but in time the higher percentages made headway. On the 
eighth day the order of ropiness seemed to be 5 %, 1 %, 10 % and 2 % wltcn the 
slimes were coagulated and weighed. Witli 1 %, 100 c.c. of media gave 8() milli¬ 
grams, 2 % gave 64, 5 % gave 88, and 10 % gave 96 milligrams. The 2 % test 
was probably low, in which case all quantities gave much llm same amount of ropy 
substance. 

The ropiness seemed to become more abundant when grown in deep layers of 
fluid; in shallow layers there appears to be a greater gi’owtli of cells and less 
slime. 

All experiment was made with carbohydrates when considering the subject 
of acidity. A solution containing sugar or glycerin 2%, KH 2 P(\ 0.2%, 
MgSO^Aq, 0.1 %, CaO ]2 0.02% was made neutral to methyl-red and seeded with 
a mixiure of A1 -f-A2 and with B2. 


Table xii. -Change of Reaction with Sugars and Glycerin. 


Phase 

Al -f 

A2 



B3 

« 


Knd acidity to 
methyl-red 


Knd ticidity to 
methyl-red 

Days at 38'’' 

1 

1 

3 

A 

f 

* 

4 

1 

3 

3 

4 

4 

Dextrose 

! 0 

8 

4" 

; .-f- 


0 

O 

0 

0 

(-9-5° 

liOVUlOHC 

0 

: -f 


■f 

+9® 

O 

O 

0 

0 

4-9° 

Boocharose 

s 

+ ! 

-f- 

■b 

t-tt-so 

0 

s 

8 

O 

f8° 

Glycerin 

s 

4 . . 

4v 


.»-60 

0 

0 

0 

0 

--fl-6° 
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The experiment slioTved a distinct advance of from -(-(r t() -j-i)” in the ueiditv 
with the suj^ars and a reduction of about the same number of ^'ith glycerin 

during the four days’ growth at 28®. 

A more comprehensive test was made into the (iffect of variens Honrces of 
carbon upon the production of ropiness. A medium containing 2 % of sugars, etc., 
0.25% meat extract and 0.5%; of crystalline sodium phosphate was prepartd 
and portions were seeded with the phases. 


Table xiih - Sources f)f Carbon (1). 


Phase 

Al 




A2 

1 

A2a 


m 


Days at 28'’ 

1 i2|4 

fi 

io 

1 

2 

4 0 0 

1 

2 4 (i 

U 1 

2 4 

« 


Dextrose ... 

oJyio 

1 i 

!0 

:0 

o 

1- 

(•: t o 

0 

:0 K O 

0 0 

|o IO 

0 

0 

bevu^oao ... 

O i i. i s 

iO 

!<-' 

0 

1 



4ri4'‘, 

4- 0 

,o s 

0 

jO 

SaocharoHO 

O !0 IG 


:0 

4 . 


!•: 1 i't 

f' 

1- 

1 0 

o IO 

o 

;0 

(ilyocrin 

0 |0 i s 

i- 

' 1- 

f 


-hi-fi 4- 

-4 


o 

:0 O 

0 

0 

Lactose 

0 =0 i<) 

o 

0 

o 

s 

S|8 8 

O 

S 4- 8 

0 0 

0 lO 

0 

|o 

GalactoHo. 

0 s;s 

s 

|0 

0 


|- ■fv't- 

!'■* 


* o 

o s 

8 

io 

j 

Mannit . 

0 ;0:0 

!<> 

M 

-f 

: *• 


1 

hlfif 

i 1 ■ 

' f- 0 

0 1 

i- 

4 

Maltose . 

0 ' 8 iO 

o 


-f 


-b'4- -1- 

0 

1 

Is 0 

Io 0 

0 

0 

Dextrin . 

1) lO !o 

p 

|o| 

o 

Io 

o io ;o 

0 

p |o 0 

|oo 

jo ;o 


|0 

G mu acacia 

!o |o |o 

;o 

p 

o 

jOi 

iO jo () 

0 

io 0 0 

0 0 

!o !0 1 

0 

io 

Control 

0 0 !o 

;0 

|0 

0 

■Oi 

0 jO ;0 

0 

0 |0 ;0 

p 0 

0:0 

0 

0 


When the experiment was well under way, it whs found tuat phase A2 and 
(A2a) had altered and contained more or less of Al, a fact that should be taken 
into account in considering the disappearance of the ropiness. It ha<l hIho becJi 
discovered that the growth of phase Al in glycerin caused some of the bacteria 
to assume the phase A2, possibly on account of the nUMlium hecoming alkaline in 
contrast to the acidification in the presence of sugars. Tlie results of this ex¬ 
periment engender the belief that glycerin i.s the only substance of those tested 
which can alter Al into A2 and that dextrose can rapidly alter A2 into Al. The 
role those substances play is presumably in the suppro-ssion or lixidtafion of the 
power of the bacteria to secrete a slime dissolving enzyme. 

Meanwhile it had been determined that the saline constitmmts of the medium 
had an influence in the production of the ropiness, especially with phase B2, lu 
a saline test, Table xvi,, Al gave a ropy medium in the proscncjc of sodium 
chloride and with no other salt, w'hile x>otaHSiiun citrate was most favourable with 
phase ri2 and as good ae several olhew with phase A2 (A2a). A medium was 
accordingly prepared containing 2 % of carbohydrate t>r other nutrient, 0.25 % 
meat extract and 0.2 % of common salt for phase Al and of potassium citrate fur 
the others^ The bm^teria had been picked from plates three days previously. 
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Tttble xlv.—Soui*oe« of Cwbon (2). 


Phase 



Al (NftOl) 


A2 (Citrate) 

B2 (Citrate) 

Days at 28° 

X 

2 

i 4 

! ■ 

5 

7 

11 

1 

2 

4 

5 

7 

n 

1 

2 

.. 

* 

5 

7 

11 

1. Dextrose 

0 

0 

I 0 

O 

0 

o 


...u 

. 4 . 

f' 

■■t- 

. 4 . 

4 . 

+ 

s 

B 

0 

0 

2. bevulose 

0 

0 

1- 

- 

+■ 

+- 

■1" 

■r 

t- 

1 

"T‘ 


f 

0 

0 


■f 

4- 

-U 

8. Saccharose 

0 

0 

-L- 

8 

o 

o 


r 


■f 


-j... 

0 

B 

4 - . 


4" 


4. Olyoorin 

B 

J.. 

i J-. 

1 ' 

■t 



S 

i 

i 

' 


' 

■4 

o 


0 


0 

0* 

i>. baotoaft 

O 

0 

f 

(> 

O 

0 

0 

0 


o 

o 

o 

0 

o 

O 

0 

D 

0 

0 

Ci. Ctahiciose 


'r 

, : 

0 

0 

0 

, 

, 


- 

, 1 


» 

1- 

.4 1 

' f 

-j- 

4 

7 . Maauii 

0 : 

O 

' - 

r 

i 

! -f 

I s 

1 1 
1 t. i 

i ' 1 

' 1 

t 

- 


O 

s 

t 

4 - 

' 4 - ^ 

..i_. 

8. M.altosH 

0 

0 

■ 0 

0 

1 

o 

() 1 

1 

! 1 

0 ! 

0 1 

^ ! 

0 ; 

o 

: 

0 

0 

1 

0 : 

" 1 

0 

9 . Haiiiuoi»f> 

0 

o 

0 

0 

0 

0 

: O 

i 

S ! 


D ; 

0 ! 

0 

0 ' 

(> 

0 

D 

0 1 

0 

10. No Sugar 

■ 0 : 

0 

! 0 ; 

0 

i 

o 

1 0 

0 1 

0 

o| 

o| 

0 

o 

0 

0 I 

0 j 


0 


• Cottfirmed by a steparate to»t. 


Ou the flr«t day of the expexiinent, M (6), when plated, Bhowed a pure cul¬ 
ture of phaBc Al. Ou the eleveuth day, B2 (1) eontaiued no living bacteria in a 
large loop of the medium j teetB Al (2,4 uiul 7) contained a mixture of the two 
phases, Al and A2, as well as transition colonies* 

A consideration of the last two experiments leads t(» the (lonclusiou that in 
the presence of glycerin tlje phase Al tends to Wcome A2 irrespective of whether 
the salt is present as a phosphate or a chloride. With phosphate of soda and 
the various sugars the tendency is for it to remain unaltered. The ease is differ¬ 
ent with sodium chloride, for levulose, and mannit (and also glycerin) change the 
jdmsti to A2, the predominance of which gives a pennanent ropiness within the 
limiting time of the experiment. 

The phase A2 tends to change to Al in the presence of dextrose and phos¬ 
phate, hut not so much with the other sugars, while in the presence of citrate it 
seems ta remain unaltered. 

Phase B2 (Table xiv.) is peculiar in giving no ropiness in the presence of 
glycerin and in the ropiness dissolving in the presence of dextrose. Dextrose ap¬ 
pears to have caufte<i tJie reversion to a phase B1 akin to AT before assisting in 
tlic death of the organism. 

The (|uantity of sugar has an influence in determining the ropiness of fluid 
media. ¥vr example a aolntion containing 0.25% each of meat extract and 
sodium phosphate and 1, 2 and 5 % of dextrose abow^ed the following 
with two cultures of Al. Phase Al(l) showed a colony with a granular centre, 
Phase Al{2) had a stippled centre. These had been picked from a plate tlurti^ 
days previous to the Iwginning of the experiment, and had been transferred dfidly 
in bouillon. 

It is clear that 2 % and 6 % of dextrose are best for obtaining ropy solutions 
with races of > Al showing colonies with granular <wntres. The colonies with 
stippled centres have lost mtich of their slime-forming power. The stippHng is 






Tabl« XV, “'Ineroa«mg Amounts of Sugar. 


Oextroee 

x% 


2% 



6% 

Day, at 28" 

1 

2 

3 

4 

6 

9 

1 ; 2 

3 

4 

0 

9 

1 

* 

3 

4 

« 

9 

PhaBeAJ(J) 

B 

B 

O 

0 

0 

0 

d" ! -f- 

-f- 

-f- 

0 

0 

j 

f- 

+• 

+ 

h 

4" 

0 

Phase A1 (2) 

O 

0 

0 

O 

0 

0 

0 1 0 

0 

O 

0 

1 

0 

0 

o 

- 

4 . 

0 

o 

Aoidity tc» 
methyl-red 








1 



f4“' 




! 

1 

1 



cauHcd by the presence of elustei's of microscopic crystals of maffnesium am¬ 
monium phosphate and these are not in evidence in the granular colonies. Large 
(jrystals, however, develop slowly in the agar, and are found in the old plates. It 
would appear that the development of ammonia nins pari patisu with the forma¬ 
tion of sliuic-digcstive fennents, for it seerny reasonable to consider tliat the ropy 
substance wa» digested as soon as it formed in the case of phase Al(2) with 1 % 
and 2 % of sugar. With 5 %, the increased sugar roHulted in tht^ slime-forming 
power temporarily overbalancing tlie slime-digesting power of tb(‘ bacterium. 

A synopsis of tables xiii.* and xiv. gives a clearer view of tbe effects of 
the various sources of carbon than a detailed ref(*’rence to the tables themselves. 
In this synopsis dextrin and gum-acacia have been omitted ta^anse under no 
cinmnistaiu'cs did they ever assist in the fomation of ropiness. 


Table xivu. - Synopsie of Sugar. «to., Experiments. 


Phase 

XX 


A2 



B2 



Meat Extract 

Tannic Aci<l 

i Meat Extract 

Tannic Acid 

Meat Extract. 


with 

with 

with 

with 

witli 


' ■ 

phos- 

t)hate 

chlor¬ 

ide 

aminon. 

BUlph. 

ft«para- 

gin 

phos¬ 

phate 

citrate 

auanon. 

sulpb. 

aapnra- 

gin 

phos¬ 

phate 

!■ ' 

citrate 

Oalaotoeo 

S 

i. 


.4 

r' ’ 


4 . 



.f. 

Levuloae 

••i 

[„ 

+ 





8 

B 


Saceharowe 

s 

-4 




t' 

. 1 ,. 

j- 

« 

4. 

Matmit j 

0 

4- 

+ 

i 


- 4 . 

8 

t 

^ • 


1 

Dextrose 

8 

0 


-4 

.. 4 .. 


' 

4 

' 

0 


(Hyoerui 

j 

4" 

! 

i- 

1 

i 

r 

1 

i 

1 . ' 

0 

1 ^ 

Lactose 

1 

0 

i 


! + 

1 

0 

i 


0 

0 

Maltose 

a 

0 1 

.u f 

0 i 

1 

' 1 
i 4 ■ 1 

0 

0 ! 

! 

0 

1 

0 1 

0 

BatBuose | 


o 

0 i 

1 

0 i 

1 

s 

0 1 

0 


0 


Of all the Bpurces of carbon, galactose aeems best fitted to produce tbe ropy 
material. This i« to be expected since the ropy substance is essentially a galac¬ 
tose anhydride and one would naturally think that the bacteria could form it moat 
oaaily from this sugar. But the other sugars arc not far behind in their capacity 
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for asskUnii*’ in the production. Lovnlosc and saccharcwc are j^oodHtwjonds. There 
is a suggrcHtion that sucrase or iiivertase i» secreted by the bacteria as saccharose 
is the only biose that is utilised to any extent, but a search for this euzyine did 
not show its existence. 

It is curious that the bexatomic. alcohol, maiuiit, should bo so good, but it 
seems to be peculiarly .suitable for the production of many kimis of slime and is 
very frequently used in bacteriology for the nutrition of slime-forming ]bacteria. 

Dextrose probably acts (juite us well as the other su}>Bianccs^ hut it seems to 
be spe(dally adapted to fortn a slime dissolving enzyme and on this account the 
rope^prodiicing action of the sugar is not so clearly .shown. 

Glycerin is peculiar. It acts as a source of carbon for Inc phase A2 and 
alteiis A1 to this plinse. It does not serve as a favourable nutrient for B2; in¬ 
deed, it is not only unfavourable, but it also slowly changes H2 to the })hase Bl, 
and therefore acts in opposite directions with the two bac-teria. Like mannit, it is 
a general nutrient for tlie production of slime from the majority of slime-fonning 
bacteria, as will bo seen from a perusal of my papers upon slime-forming bac¬ 
teria. 

Maltose, ratfinose and lactose may be considered as being iimapable of utilisa¬ 
tion by the bacteria A and B. It is true that A2 can utilise them to some exten*:, 
but this phase is very active^ and is able to make bouillon rtjpy, a fact which 
should bo considered in connection with the production of rot)iness in the presence 
of meat-extract. 

It is probable that \idth suitable nitrogenous and saline nutrients and suitable 
conditions as regardis aridity, the bacteria A and B arc (rnpable of forming ropy 
.solutions from any source of carbon, and that the absence of t he bacteria, rather 
than an unsuitable pabulum, should Iw the object aimed at in preventing ropiness 
in wattle bark infusions. 

. The Influence of Salts, 

it is customary to add salts to bacteriological iiuids for tlie ]>urpose of sup¬ 
plying all those that may be necessary for the nutrition of the bacteria and of 
raising the osmotic pressure. The ordinary nutrient bouillon, agar and gelatine 
contains J % of common salt together with the salts that may be contained in 
the meat-extract used in the preparation of the media. With this amount of 
saline matter, the ordinaiy bacteria grow very well, but it does not follow that 
this amount is best for idl bacteria. Water and soil bacteria, for example, exist 
upon *much less, and it is a matter of common knowledge* to the bacteriologist that 
the saline content of bacteriological fluids can be raised or lowered considerably 
without harming the bacteria to any great extent. 

In the earlier experiments the saline matter had been usually a<Me<l to the 
extent of 0.3 %, and generally consisted of potassium phosphate 0.2 %, mag¬ 
nesium sulphate, 0.1 %, and calcium chloride, 0.02 %. As these may or may not 
be good for assisting the bacteria in the production of the ropy substance, a num¬ 
ber of tests were made to get some ini^>rmation upon the matter. 

Tn an early experiment, a solution of gly<^rin, 2 %, and meat-extract, 
0.25 %, was divided into portions, and each received 0.1 % of certain salts. 
They were seeded with A, a mixture of A1 and A2. Tliat with calcium nitrate 
semed to give the most slime on the second day. After twenty days' incubation 
the slimes were coagulated with alcohol and weighed. The milligrams of ash-free 
slime per 100 c.c. of liquid are given below:— 
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Calcium nitrate, a<j.260 

(!^alcium chloride.176 

Calcium hud ate.162 

Magnesium sulphate, aq .132 

Potassiiim monohydrogrtui phosphate ., .. 106 

Sodium acetate. 88 

No salt. 85 

StKiium suc<dnate. 82 

Sodium lactate. 80 

Potassium-sodium tartrate, aq. 57 


The iuiluence of the salts of the earths in promoting the I'ormation (jf the 
ropy substance is tdeaidy shown. Potassium, a.s represented by the phosplmie, has 
more influence than the indifferent salts of sodium. The weights of slime 
obtained from the media containing the lactates of calcium ami sodiuni show that 
the base and not the mdd is the active component of the salt, but that the acid 
has some influence is indicated by the slime obtained in the presence ot sodium- 
potassium tartrate. 

These results W(U*e obtained in a modium containing glycerin, which in othej* 
teats had been found to maintain the original reaction or to bring about an alka¬ 
line condition of the medium. Dextrose and other sugars produced «n acid con^ 
dition and as wattle bark extracts arc acid and as the carbohydrate in such ex- 
tracits is probably of the nature of dextrose, possibly as a glucoside, it was r»on- 
sidered advisable to test the ai^tivity of the bacteria in media containing this sugar 
wdth various salts. Accordingly a fluid containing dexti’ose 1 meat-oxtract 
0.25 %, was prepared, and portions of it received 0.1 % of mihydrous salt. 
After sterilisation the sets were infecte<l with bacteria whicli bad been taken from 
pure colonies upon the previous day. 


Table xvi. Salts with T)cxtro«(i ’i%. 


Phase 


A1 


i 

1 

j 


A2 


1 

1 


\2h. 


13 


B2 


Days at 28^ 

' 1 

H 

5 


3 

5 

7 

13 1 1 

3 

5 

7 

1 1 3 

13 

Maguesium sulphate 

S 

0 

0 

1 ^ 

■f- 

'f 

s 

0 1- 

O 

() 

0 

1 O 

O 

O 

O 

Paloiuin lactate 

0 

0 

o 

O 

s 

8 

s 

■s 1 i 


O 

0 

i <■> 

0 

0 

0 

Calcium chloride 

0 

0 

0 

s 

-f 

-1 


0 ^ H 


S 

o 

! O 

0 

0 

(> 

Oivloimn nitrate 


0 

0 

0 

0 

0 

o 

0 j 0 

0 

0 

0 

i . 

! 

0 


t) 

Sodium chloride 


0 

0 

s 

f 

r- 

o 

O ! 4" 

0 

o 

0 

i o 

! 

o 

o 

f> 

8o<lium acetate 

! ^ 

0 

0 

0 

0 

0 

o 

, 

0 i 0 

0 


i 

' o 

i 

o 

o 

0 

Sodium phosphate 

i 0 

0 

0 i 

1 

1 

-f 

f 

-f 

S i 4- 



1 

i 0 

0 

s 

0 

Sotb iin lactate 

! ^ . 

0 

1 

o ; 

B 

0 

0 

0 

0 1- 

(■> 

(> 

0 

! 0 

0 

0 

0 

Vofc. stKUum tartrate 

0 

0 

0 i 

1 

s 


1 

■f. 

+ i 

r'- 

■1 

S 

1 0 

i 

4- 

o 

' <> 

Votaesiam citrate 


0 

0 ' 

S 

-l- 

-f 


4- 1 4- 

4- 

‘4- 

4- 

1 0 . 

'f 

S 

0 

Potassium nitrate 

0 

o 

0 

0 

o 

0 

o 

0 j o 

0 

0 

0 

! 0 

1 

1 

0 

0 

0 

No salt j 

0 

0 

0 

s 

0 

0 

0 

o i + 

0 

0 

0 

! 

0 

0 

0 
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Certain of the tests weit^ examined by plate culture from time to time; luid it 
was f ound that A1 was pure on the let and 4th days* Phase B2 was pure on' 
the 12th day. Phase A2a appeared to be a mixture of A1 and A2. Phase A2 
seemed to be influenced in its persistence by the salt. In the sodium lactate test 
it was pure on the 12th day, in the citrate it contained a few of A1 on the 7th 
day and on the saint* day the sodium chloride itist consisted chiefly of A1. 

In the presence of sodium acetate and of calcium nitrate, not cmly was thei'c 
no slime formed, but there was a complete absence of growth, a circuuwtanoe 
which led to the examination (»f the influence of the acetate upon the production 
of r^piuess in bark extracts infecte<i with rope-producing organisms. 

The quantity of dextrose in the medium did not seem to affci^t the results to 
any degree, for the medium was strengthend with 3 % of dextrosti and sisnled 
with Al. Calcium chloride gave a slight and fugitive ropiness on the 1st day 
and citrate gave a fugitive ropiiiess on the 2nd day. All the otlier tests were 
negative. 

As the activity of the saline constituents appeared to be of importarufe, espe¬ 
cially in regard to the mutation of tfie organism, another test was made. In this 
the dextrose was used in 2 % strength with meat-extract 0.25 %, and the salts os 
t^efore, viz., 0.1 % of the anhydrous salt. The infecting phases had been taken 
from ty!>ical colonies two days before the experiment was stai*ted. 


Table xvii.—Salts with Dextrose 2%. 


Phase 



Al 




A2 





A2a. 





B2 



Days at 28® 

1 

2 

3 

7 

10 

1 

2 

3 

7 

10 

17 

1 

2 

8 

7 

10 

17 

1 


8 

7 10 

17 

1. Magnesium 
sulphate. 

S 

H- 

•f 

0 

0 

0 

4' 

-f 

+ 

0 

0 

4- 

4- 

4. 

0 

0 

0 

B 

1- 


0 io 

! 

0 

2. Caloiiun 
hiotate. 

0 

0 

0 

o 

0 

4* 

4- 

+ 

4" 

0 

0 

4.. 

4. 

4., 

4- 

s 

B; 

0 

"f 

4 

•4 

S 

H 

S. Calcium 
chloride. 

s 

+ 

s 

o 

o 

0 

+ 

4* 

4- 

4- 

0 

4- 

4' 

4 

4, 

0 

0 

4' 

4,. 

+• 

4 


0 

4. Calcium 
nitrate. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5. Calcium 

sulphate. 

+ 

,x, 

-f- 

0 

0 


■h 

4- 

4- 

0 

0 

4 

X, 

: 

■i“ 

-f- 

0 

0 

4 

' 

4 

4' 


0 

1 

6. Sodium 

0 

-f: 


0 

bi 

b 


4 . 

+ 

0 

0 

4; 

4 

4 

4- 

0 

0 

4 ! 

4' 

H 

4 

B;0 

chloride, 

b 



















7. Sodium 

'4' 



0 


-f 

|4- 

4- 

■f 

14- 

4 

4. 

4 

4 

0 

0 

4'i 

4 

4 

4 


0 

phosphate, 

8. Sodium 
lactate. 

o 

0 

-f 

b 

0 

0 

4- 

■f 

0 

t 

0 

0 

s 

4 

4" 

0 

0 

0 

1 

4i 

4 

4 

4 

0 

0 

Sod. Pot. 
tartrate, 

0 



o 

o 

o 

+ 

4“ 

+ 

s 

0 

4 

f 

4 

4 

0 

0 

0 

4 


4 


0 

10. Potassium 

0 



4- 

oi 

o 

4- 

4- 

4- 

•4 

4~ 

4 

4 

’4 


-f 

0 

0 


4 

4 

4 

0 

citrate, 






0 















11. Sodium 

0 

+ 

+ 

0 . 

0 



+ 

4^ 

4 

4 

4 

+ 

'4 

14 

‘4 

4 

4 

4 

f 

4 

4., 

succinate, 






















12. No salt, 

<y 

-fi+i 

0 ^ 

2L 

4", 

± 

± 

± 

2- 


4 

4 

4 

£. 

2. 

2. 

± 

± 

4 


0 

0 


On the seventh day spine of the tests were plated with,the following results:— 
Al (succinate), typical colonies of Al. 

A2 (sod. lactate); colonieH of Al with stippled centres. 

A2a (control), a mixture of colonies of Al and A2. 

B2 (magn. sulph.), colonies of Bl, some with stippled centres. 
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On tlie tenth day other teets were plated. 

A2 (phosphate)» typical colonies of A1 as well as transition coluntea 
of the same. 

A2a (eitrate); typical colonicB of Al. 

B2 (calc, sulpb.), colonies of B1 with 2 % of B2. 

B2 (phosphate), colonies of Bl. 

B2 (citrate), colonies of Bl. 

The disappearance of the ropiness in the test with niaguesinm sulphate first 
suggrested the possibility of there being a phase of B2 sei'.reting a digestive sub¬ 
stance akin to Al, and the actual presence of this phase Bl upon the plates led 
to the examination of the stoclc culture. The latter was found to he pure H2 and 
the eoncluBion was reached that bacterium A was not peculiar in alone possessing 
phas(*s or conditions witli less physiological stability than races. 

Part of experiment xvii. was repeated to confirm the changeability ol‘ phase 
B2, in media containing 1 % of dextrose, 0.25 % of meat-extract, and 0.1 % of 
anhydrous magnesium sulphate, sodium chloride or sodium lactate. 


Table xviii. Change of Phase. 


Phase 1 

, . 1 

i Al 



A2 



A2a 




B2 


Pays at 28° 

1 

2 

's 

o| 

8 

1 

2 


6 

8 

1 

2 


« 

8 

1 

2 

3 

6 

8 

1. Magnorium sulphate 

0 


8 

o 

o 

-f 

-f 

4- 

-f-i 

8 

4- 

+ 

+ 

4- 

0 

■f 

-i- 

+ 

4 

0 

2. So<liuii) olilotide 

0 

0 

H 

o 

o 

-f 

f- 

+ 

4- 

0 


4' 

4’ 

4- 

+ 

-f 

'f 

4 

4 

0 

S. S<><lium lactate 

0 

0 

0 

0 

o 

8 

-1- 

•f' 

L.. 

-1- 

0 

o 

-f 

4- 

0 

0 

4- 


4 

4 

l8 

1^^ 


Plates were prepared on the eighth day. 

A2 (magn. sulph.), Al, coarsely granular as well as transition forms, 
A2 (sod. chloride), Al with stippled centre. 

B2 (magn. sulph.), Bl, some with stippled centres. 

B2 (sod. chloride), phase Bl. 

The experiment confirms the previous one, and shows the alteration of j>ba8es 
A2 and B2 into phases Al and Bl, in the presence of dextros(^, some aid being 
possibly given by the salt. 

Typical colonies of phase B2 were put into hotth^K contRining dextr<iflc with 
mixed and into glycerin with sodium phosphate, both with meat extract as 
a nitrogenous nutrient. No ropiness bad occurred by the third day when plates 
were prepared, The glycerin contained ])haBe B3 and B2 with transition colonies. 
The dextrose did not alter phase B2, 

Typical iHilonies of phase B2 were seeded into fluid media containing 3 % of 
levuioee or dextrose with 0,2 % of potassium citrate and 0.25 % of meat- 
extract, In four days the dextrose medium was ropy, while the levukwe was 
not, and both coniaine<l the introduee<i phase in pure culture. By the seventh day 
the ropiness had disappeared in the dextrose flask, but plate cultivation showed 
tliat it contiuned the introduced cohesive phase B2 only. The levulose meiium 
contained the coheBive and introduced phase B2, together with 25 % of the diffuse 
phase Bl, The diffuse phase is akin to Al, but differs in being brownish or pale 
buff instead of yellowish or pale straw. Furthermore, there is the suggestion of 




7 B HOPlNmS JN WATTLB BARK INFTJSlOKS^ 

a wavy structure as if the ilattened colony had an undulating surface. No further 
change had occurred by tlie sixteenth day. 

The diffuse phase, Bl, was grown in a glycerin phosphate medium to see in 
which direction an alteration would occur. On the 17tli dH>', .B2 was present, but 
it had disappeared by the 23r(l. In another test the bacteria on the 6th day 
were all transition forms of B2, and on the 12th there were 75 % of Bl, 15 % 
of B2, and 10 % of the transition f orm noted on the 6th. 

The results seem to show that dextrose tends to maintain the phase B2 au<I 
glycerin the pluise Bl, but this is inlluenced by the nature of the salt. 

Ordinary bouillon, maintains the phase B2 and that is wliy the existence of 
a phase B1 was not suspected for a long time. It is different with A2 which is 
slowly changed to A1 in bouillon. 

After finding that levulose favoured the production of the i'o[)y substance 
more than dextrose, the exporimeut with the various salts was repeated upon two 
ocicasions using levulose as the carbohydrate. The phas(;s Al» A2 and B2 were 
tested, and, for the sake of eompaxison, a further set of salts with dextrose ivaft 
used for B2. The expenments duplicated one another, and the salituit points of 
both aj'C embodied in the table. Both sets of A1 (levulose) and B2 (dextrose) 
are omitted because they were almost- entirely negative; the sei^ond s»;t of A2 
was the same as the first set. 

After sterilisation, the dextrose medium in the first experiment had a reaction 
of —1.5° to methyl-red and 4*^^^ phenolphthalein, and this was sufficiently 
alkaline to give precipitates in the tubes containing the salts of lime. In the 
course of the experiment, the reaction was tested on the stn enth day in tests 4 


Table xix. -Levulose with Various Salts. 


Phafi(' 


A2 




B2 



B2 (Second 
Experiment) 

Sugar 

Levulose 


Levulose 






Days at 28^ 

1 

3 

12 

3 

5 

7 

10 

12 

2 

5 

9 

14 

1 . Magnesium 

S 


+ 

0 

0 

8 

-f 

4- 


4- 


B 

sulphate 










2 . Calcium 

S 

..U 

4- 

0 

O 

0 

0 

0 

O 

0 


4- 

lactate 











JJ. Oaloiiun 

0 

f- 


0 

0 

0 

0 

o 

8 

s 

4- 

4~ 

chloride 












4. Potassium 

0 

.4„ 

■I' 

S 

8 

f’ 

4- 

0 


+• 


4- 

sulphate 









5, Sodium 

o 

'■f 

+ 

s 

s 

s 

0 

0 

4' 

4- 

4- 


chloride 










e. Calcium 

S 

-f 

+ 

1 ^ 

B 

s 

s 

o 


-f. 


‘f’ 

sulphate 












7. Sodium 

0 

-f- 

-f 

o 

s 

0 

0 

0 

4- 

■f 


*4 

phosphate 










K. Sodium 

0 

•f! 

, j 

4" 

1 0 

0 

0 

0 

0 



-f 

4* 

lactate 











U. Sodium Potas. 

0 

i "f* 

4“ 

s 

8 

s 

0 

0 

S 

8 


4-- 

tartrate 









10 . Potassium 

0 

+ ; 

+ 

0 

B 1 

8 

s 

o 

4 * 

4' 

■f 

-f 

citrate 









11 , Sodium 

0 

-f , 

4- 

0 

s ! 

s 

s 

s 

+ 

-f 

4* 

B 

succinate 



- 





1 

12 . No salt 

0 

1 

+ 

0 

0 

+ 

4" 1 

0 

-f 


+ 
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and 5. Pliase A2 with levulose showed +3® to met)iyl-red and -f-9.5® to phen- 
olphthulein, while B2 with dextrose showed and +14.6® respectively. 

Thus there was an approximate increase in the acidity during the seven days' incu¬ 
bation of +5® witli levuJose end +12° with dextrose. It is possible that the 
greater development of ropiness with levulose may l)e traced to the lesser produc¬ 
tion of acid favouring the stability of the cohesive phases of the bac^teria. 

Phase Al, in tiie first experiment, showed no ropiness in any of the tests until 
the 10th day, when that with succinate wa.s ropy, and contained a mixture of 
phases A1 and A2a. In the second experiment, the tests were negative until the 
5tl) day, when the phosphate gave a positive result. On the 13th day, the phos¬ 
phate (contained A 2 with a few tratisition forms of Al. On tlic same day the 
potassium su]}>luite and sodium chloride tests c(mtained the pliase Al with a few 
transition forms. On the 19th day, tlie ropiness had disappeared in the phos¬ 
phate tesl, and the medium contained A2, 25 %, Al, 5 % and transition forms 70 
%. In this case the phosphate apparently altered tlie phase to A2, w’hicli pro¬ 
duced the ropy substance an<i, as the proportion of A2 decreased, the ropy sub¬ 
stance dissolved. Al has been omitted from the table. 

Phii.K(? A2 produc^ed ropiness with all the salts as well as in the control. It 
was apparently too active lt> re(|uire any assistance from the saline constituents. 
On the 12tli day, tlie tests containing the salts of lime were gelatinous m well 
as ropy, and tlie media flowed like a soft jelly. In the second exjierinient, phase 
A2ft w^as used, ftnd all the tests w’ere ropy on tljc 2ud day, and the ropiness 
persisted to the end of the t*xperinient on the 19th day. Thus A2a duplicate*! 
A2. 

Phase H2 with dextrosi> gave a slight ropiness on the flrpt day wdtli tai’trate 
and succinate, but it had vanished by the 3rd day. Then all tests were negative 
until the 12tii day, wlien the citrate test became ropy. In the second experi¬ 
ment no ropiness was obtained with any of the salts. 

Phase B2 with l(*vuk)»c gave more favourable result.^, but there was a decided 
difference between tin? two experiments. That made on the later date gave a 
greater amount of ropiness wliicli the control test secrmcl to indicate as being 
due f ‘ a more active <*.ondition of the infecting organism. 

On the w^holc the saline tests, and especially thow? in (lie last two experi- 
numts, seem to indicate that given a saitablc source of carbon and an active 
bacterium, the salts employed in the tests have little influence in produoing 
ropiness. When the bacterium is not active, the salt may alter the phase, and 
thus assist in the ]>roduetion of a ropy liquid, 

AceUiifiti ami Nitrates Check liophiess. 

The saline tests showed that nitrates and acetates prevented the development ‘ 
of ropiness in artificial media, and naturally this leil to testing the influence of 
the acetate in bark infusions t;o see if the same prohibition occurred. 

One part of bark was added to two parts of water and varying amounts 
of sodium acetate were added to the portions before seeding wuth B2. Ropiness 
developed in the control, but not in the ]>ortion containing 9.03 %, i.e., 3 parts 
per 10,000. 

Another test was made with bark and water containing 0.02 % of acetate, 
portions l>eing seeded with phases Al, A2 and B2. The controls became ropy, 
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9 Xkd so did phase A2 with the aeetate* The phases A1 and B2 with the aoet^ 
did not become iH>py* 

From these two tests, it appears that the limiting strength of the aeetato for 
cheeking ropiness in bark infusions lies between 2 and 3 parts per 10,000, 

Still one more test was made with bark and water containing 1, 2, 3 and 4 
parts of acetate of sodium per 10,000, the liquids being seeded with phases AI, 
A2, and B2, Eopiness developed in the tests seeded with phases A2 and B2 
containing one part per 10,000 but not in tlie stronger solutions. Phase Al did 
not produce ropiness in the weakest solution. 

The conclusion that we come to from al consideration of ail the tessts is that 
crystalline sodium acetate, when added to the water use^l for extracting wattle 
bark, in the proportion of three parts of salt to 10,000 of water or 3 pounds to 
1,000 gallons will prevent the formation oC ropiness in wattle bark extract. 

. The Nature of the Eoptj Substance. 

An attempt was made to obtain the sMme in bulk by growing the bacterium 
A in fluid media containing dextrose or glycerin, hut the quantities of slime were 
very small. This may possibly have been caused by autodigestion as noted in 
the various experiments with synthetic media, but of this ] have no definite in¬ 
formation to offer. More successful restilts were got by growing tlw organism 
on solid agar. Several drops of a broth culture of the organism was smeared 
on plates of a medium containing glycerin 5 %, meat-extract 1 %, potassium 
nitrate 0.1 % and sodium phosphate 0.2 %. The first growth obtained in a 
few days was yellow, loose, and was easily scraped off. The second growth that^ 
came up was translucent and elastic. Tt adhered with more or less tenacity to 
the agar, and some bits could not be removed. It was noted that the toughness 
increased with time, and the reason for this was explained later when it was 
learned that glycerin caused the phase Al to alter progressively to A2, the move 
insduble phase. 

The eolleetion of films was treated with alcohol and filtered; the (^oagulum 
was treated with water in which it simply swelled lap; there was no solution. 
The swollen sUnie was heated in an autodave at three atmospheres’ pressure for 
half an hour whmi a solution and a sediment wort^ obtained. The liquid was fil¬ 
tered with the aid of aluminium hydrate, and the filtrate was concentrated by 
evaporation. A portion suffloiently dilute to enable light to jmss through was 
tested in the polarisoope and found to give a reading of in a 200 mm. 

tube. Thus ^e gum was dextro-rotatory. Tlie solution was further evaporatetl 
to a mucilaginouB consistency and tested dropwise with various re^nts. 

Coagulation was effecte<l with alcohol, basic lead acetate, ammoniacal lead 
acetate, ferric chloride and phosphotungstic acid, but tlie following bad no action: 
lead acetate, baryta water, lime water, milk of lime, copper sulphate, the same 
followed by sodium hydrate, Fehling’s solution, iodine, tannic acid, sodium hydrate 
or sulphuric acid. These are the general reactions with the autoclaved slimes, 
i.e,, slimes which by the autoclave treatment have been separated into a soluble 
gummy matter and into coagulated proteid. The natural, uneoagulated ropy sub¬ 
stance would behave qmte differently. In one case where a slime was autoclaved 
for five and a half hours, coagulation was effected only with basic lead acetate 
and by phosphotungstic acid. 
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The soluble condition ol‘ the gummy matter does not appear to be stable^ for 
it was evaporated to diyuess it became insiduble; and did not again iorm 
a solution with water. 

The thickened mucilage which did not contain any reducing sugars, was 
boiled for ten hours with 5 % sulphuric acid under an aerial condenser, and 
during the hydrolysis it was noted that, like all the bacterial gums that I have 
cacamined, furfural was given off. The solution was neutralised with barium car¬ 
bonate, tiltered, treated with basic lead acetate, filtered, treated with sodium car¬ 
bonate, again tiltered, aciditied with acetic acid, and evaporated. The solution 
was rtextro-rotatory. 

The osa>sone was prepai'ed in the usual manner, and the bulk of the tar ' 
was removed by percolating the dried crystals with ehloroforra, then by a mix¬ 
ture of chloroform and alcohol, and finally with chloroform. The crystalline 
mass was dissolved in alcohol and allowed to stand. Suceessive crops of crystals 
deposited, and wore removed, dried and tested for their melting points. These 
ranged from 202*^ to 193”. The intermediate crops were again crystallised, but 
in no case could crystals with n rn.p, higher than 202“ to 203*^ be obtained. 
Doubtless they were a mixture of glucosazotie, m.p. 205“, aud galactosazone, 193”, 
but the quantities were always too small to enable the pure gliiccwsazone to Ix^ 
obtained. It is possible that the small (juautity of glucose was present in the 
hydrolysed gums as an iint)unty. In testing the gum |)revious to Ijydrolysis for 
eugar, no i)osiiivc indication was obtained, but it must be reinembered that only 
a small portion w as used and, while the impurity may uot have been detocTable 
in a small ])ortion, it may show itself in tlm bulk after hydrolysis. 

As an example of the relative amounts of crystals obtained, the following 
weights fr(tm a iialf portion of the hydrolyswl gum are given. 

1st crop— 12 milligrams, 201” 


2nfl „ -170 


195” 

3rd , —138 

11 

193” 

4tli „ - • 50 

X 

193° 

5tli „ — 27 

If 

193” 

0th „ 2 

♦f 

190” 

Mother-liquor evaporated 

and treated with chloroform, whhdi dissolved 


brownish-yellow tarry matter. 

residue .. ,. 22 milligrams, 181” 

The second bacterium, B2, was grown on plattw of levulose nKf)aragin t aim in 
agar and yielded a number of tough skins wdueli w^ere easily pulled from the agar 
surfaces. It was not alw^ays possible to get the ropy material upon this medium 
for several later attempts failed. Tlie slime of A2 is nmoli more readily obtained. 
There w’as, however, sudleient slime to enable a determinaiion of the hydrolytic 
products to be made. The rather tiiiek emulsion., for the gum after solution by 
Ibo autoclave treatment became partly coagulated upon evaporulion, w'as unsuit- 
ible for testing the rotary power. The osazones w*ere precisely similar to those 
furnishod by A2, and yielded similar fractional crops of erj^stals melting at tem¬ 
peratures ranging from 202” to 193”, showing that the hydrolytic prtxiucts of the 
fiilime of R2 were precisely similar in composition to those of A2. 

Ttio evidonee goes to show that the ropy substance is essentially a dextroro- 
tatoiy galactan. 

A crop of films of the B2 shme of B2 wtv» subsequently obtained upon on 
agar medium containing agar 2 %, saccharose 6 %, ammonium sulphate 1 %, 
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pota«»iuTn citrate 0.3 ^4 with 0.1 % of taBnic acid added at tlie time of pouring 
the plates. After 17 days at 22®, the films were picked off, suspended in water 
overpight, and coagulated with alcohol. The water and idcohol treatment wa» 
repeated, The films suspended in water were heated in the autoclave for 15 
minutes at three atmospheres pressure, but the treatment did not liquefy them. 
The water was acidified with two c.c. of normal Htilphuric acid which produced an 
acidity of -4*®**! suspension was again autoclaved for an hour. The 

films had dissolved. The solution was eanrhilly evaporated to smaller volume, 
and a portion was clarified with alumina cream and the rotation of the fluid 
observed. The ash-free solids had a specific rotation Hjf [fx]p — 
solution gave a yellow precipitate with FehlingV solution, and it n|»i>eared that 
the treatment had partly hydrolysed the gum. It was treated with alcohol, and 
the unattacked gum was filtered off. The ash-fnic solids in the filtrate Imd « 
specific rotation of difference Ijetween these two rota¬ 

tions shows that the gum precipitable by alcohol is slightly dextro-rotatory. 

The Acith formed by the Bacteria. 

In the routine testing, the bacteria, A and B, were found to produce acid 
and gas from dextrose and saccharose when these sugars were prtjsent in broth. 
The nature of the acids was furtlier examined. The bacteria were grown in u 
medium containing 5 % of dextrose, 1 % of meat-extract, and 0.5 % of sodium 
phosphate with the addition of chalk from time to time. The bacterium B2 used 
up the carbonate more quickly than A1 or A2, and naturally yielded a greater 
quantity of acids when the cultures were worked up at the end of a month’s 
incubation. 

The method followed in determining the nature of the acids, etc,, was essen¬ 
tially that described in these Proceedings* 

Ethyl alcohol was found in small amount in the cultures from both bacteria. 
It was proved by giving the iodoform test, by buitiing with a blue fiamc and bv 
having aB.P. of 79®. 

A small quantity of insoluble fatty acid was obtaiticd from the culture of each 
bacteriiun- That from A melted at 37®, and from B at 32®. Both were pro¬ 
bably mixtures, but the <iuantitjes were too small to separate. The softer acids 
of B w'ero spread on a pierce of filter paper and incubated at 28®, wliett the 
more fluid portion was absorbed, leaving a rt»sidue which melted at 40®, and be¬ 
came clear at 42.6®. 

The volatile muds did not contain formic acid. The solutions were neutralised 
with baryta water, and after evaporation were dried at 140®. llie A salts con¬ 
tained 52.36 % of barium, the B salts 63.8 %. As barium acetate contains 
53,73 % of barium, it is clear that the volatile acids in both cases consisted 
entirely of acetic acid. 

The non-volatile acids contained a small quantity of an acid giving a lime 
salt insoluble in 70 % alcohol. After acidification and extraction with ether, 
monoclinic prisms, melting at 182®, were obtained. Succinic acid under the 
same conditions melted at the same temperature, and thus it was prove<l that 
both bmderia form a small quantity of succinic acid. 

The only other non-volatile arid was lactic. The sine salt of lactic arid was 
prepared from two cultum of the A bacterium oiiginally seeded with AJ and 
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A2« The first( Al, wa« separated st» tlie lima salt tVem the non-volatile aeida; 
the second vrm j^repared directly from the tidal acids* A1 contained 18,12 % 
oi water of crystallisation, and A2 contained 18.42 Tlio latter showed u 
specific rotation ol [^]o — —3,35°. and upon being aiddifiecl with liydrochloric 
acid in the proportion of 2 c.c. of sti*ong acid to 20 c.c. of solution it showed no 
it^tation. The acid was therefore inacdive lactic acid with a lai^vo-rotatory zinc 
salt, and this was apparently the only fonn of acid piesent. 

In preparing the zinc salt of the B2 acid, tliree crops of crystals were obtained. 
The first weigh( k 1 2,02 grams, and contained 13.2(1 % of water of crystallisation. 
Zinc paralactate contains 12.0 %f equivalent to two molecules. Tlie zin(*.^Hult 

when dissolved in water Iiad a specific rotation of = .5.18“, and w'lth 

the addition of 2 c.c. of strong hydrochloric acid to 20 c.c., the rotation tajcamo 
=::r -]-2.74°. Tlic first crop of crystals therefore consiskd of paralactate. 
This acid is said to he contained in meat-extract, but in tliis case it was tljo result 
of the bacterial activityj because it was not t'onnd in the cultures fi*om Bacterium 
A which was gi*own in media prepared from the same formula. 

The second crop of crystals weighed 0.8 grams, and contained 15.18 % of 
water of ciystallisation, showing it to be a mixture of two forms of acid. The 
third crop weighed 0.36 grams, and contained 18.75 % of wmter. The zinc salt 
of ordinary ethylidene or fermentation la<dic acid contains 18.18 %, orjuivnient 
to tbree mol(?ciiles of winter, and this was undoubledly tluj form of acid in the 
thii'd crop of crystals. 

The calcium salt w'as prepared from a portion of the non-volatile acids. Jl 
contained 2(1.5() % of water, equivalent to 4i molecnJ(fs (26.2 %), and was 
either a mixture of the calcium salts of the two f()rms of acid, or it was the 
more insoluhle i)aralactate, as was indicated by tlie comparative quantity obtained 
(2.9 grains). The calcium salt of the ordinary acid woulfl probably liave been 
in the mother Ihpior from the crystals. 

The acids formed by the two bacteria, A and H, from dextrose in the jire- 
sence of chalk have been shown to consist chiefly of lactic and acetic juuds with 
small quantities of succinic acid and mixed insoluble fatty acids. Ethyl alcohol 
was also formed in snudl amount, and it may be that this was the source* of the 
acetic acid. There w’as a difierence in the nature of tlie lactic acids. Both 
baett^ria formed the ordinary fermentation lactic acid, hut H2, in addition, pro¬ 
duced the dextro-rotatory paralactic acid. 

A Olucosifle maij he formed .—^Wlien the A2 culture was acidified witn sul¬ 
phuric acid and extracted with ether, a (piantity of films was canied up by the 
fttber and conveyed to the distillation flask. At the end of the extraction, the 
ether was shaken up witli wuiter and the supernatant ether containing the acids 
was used for their identification. Tlie yellowish watery liquid was evaporated, 
and yielded a syrup wdiich was aBSumed to he glucose carried over with the 
films. Upon tasting it, however, it was found to be intensely bitter. The syrup 
Was diluted with water, acidified with acid and shaken up with chlorofonn. The 
clfioroform was evaporated off, and a yellow bitter syrup olitaitHul. The acid 
solution was treated with ammonia’ in excess and again extracted with chloro¬ 
form. Upon evaporating the chloroform, a small quantity of ii colourless bitter 
syrup remained. The prwnce of a glucoside is therefore indicated, and should 
this prove to be correct, the further examination will be dealt with in a future 
paper. 
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Cultural Vharacier», 

BACTKRrtrar A, with phaseis A1 aiul A2, A2a. 

Morphology.—A Gram-neg^ative, motile, short rod with rounded ends. It 
appears genoraHy as a rod 0.6 X ^ut varies from an apparent coccus to 
rods up to 2^ in lengiii. Spores were never observed. The dagella ai*e JonN 
and vary in number. They are frequently singrie, and polar, but more often they 
are peritrichous. Up to five have been observed. 

Nutrient agar .itroke. —A raised, glistening, canaiy-coloured growth of loose 
consistency. The cohesive phase A2 grows as a dry rough expansion. 

Nutrient agar colonies. —After a day^s incubation at 28” there is little dis¬ 
tinction between the phases beyond the tints under the microscope. A1 is yel¬ 
lowish, A2 is givy, and all phases are either homogeneous or have a finely granu¬ 
lar centre. Differences are readily seen on the second day, when A1 is circular, 
slightly raised and yellowish, while A2 and A2a are milky white and dome¬ 
shaped, A2n maintains the dome shape, but A2 has developed or will develop 
a more or less flattened and corrugated base, so that the whole colony 1ms u 
nipple-shape. In consistency A1 is quite loose, A2 and A2a are ropy or tough, 
and adhere firmly to the agar from which the colony has to be dug away. A2a 
is more ropy than A2. Microscopically, AT is canary-colounsl, A2 and A2a 
are smoke-coloured or grey. A1 has a granular centre with homogeneous outer 
portion. A ring of egg-shaped granules is frequently seen around tlie centre 
among the smaller granules which become finer and ultimately vanish in the 
homogeneous portion. The grjinulation may be replaced by a stippling due to 
the presence of small clusters of crystals of triple phosphate. In old plates, 
four or five days, the agar becomes studded with comparatively large aggregates 
of the same crystals. A2a is round, has a dark centre and a cog-wheel struc¬ 
ture at the margin. In some cases the centre is lighter, and a rosette structure 
can be mnae ont. A marginal ring shows protrusions which alternate with the 
points of the rosette giving rise to the cog-wheel appearance. 

A2 is not rounded or circular like A2tt, but is more or loss roughly dentate. 
There are usually from five to seven Jobes, more or less rotigbly pointed, and 
the rough points consist of frog-spawn-like masses of granules. The internal 
structure is not visible, but there is an occasional suggestion of a rosette or 
radial structure. 

Divergences from these phases have been noted as transition forms. The 
main difference between A1 and A2 is in the colour, the difference between a 
canary colour and a smoke tint. The yellow transition colonies range from the 
more or less pitted forms of the stippled or granular colonies of A1 to those in 
which the whole colony is granular with the granules radiating to the edge and 
becoming more and more eoai’sely granular as the margin is approached. The 
smoke-coloured transition colonies show a fibrous structun^ the coarse fibres 
stretching from a dark centre to near the margin. Some colonies have l>een 
scicn wntb this fibrous structure at one side and the A2 structure at the other. 

The difference in microscopical stmcfurp is closely associated with the flat, 
dome or nipple-shaped macroscopical structure of the colony. 

Wlien the bacteria have been quiescent for some time, as, for example, 
when they have been existing upon agar or in broth for a month or two without 
transfer, these differences may not be noted. Kaised, fiat-topped colonies may 
form, and these do not show any characteristic markings. 

Nutrient^gelatin three days, A1 showed a filiform canal and sunken 

nail-head. In five days there yras a liquefied saccate area at the top of the canal. 
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A2 aiif] A2a showed a filiform canal with an upper portion waved aud hearing a 
flat nail-head. In five daj« the nail-head had become a napifonn softened area. 

Nutrient gelatin coloiren, —A1 gave colonies showing an irregular, granular, 
ivy-leaf-lilce structure in a shallow deprossioh of softened gelatin. Ily the fifth 
day the gelatin had liqueiicd and the growth had broken up into irregular scat- 
tex*ed granules, A2 and A2a liquefied the medium slowly, and f he cDioni(«< re¬ 
mained as moruloid or frog-spawn-like masses of irregular granules. 

Glucose gelatin colonies* —The phases were all much the same, and this ap ¬ 
plies to all media with sugar. Al gave pale yellow colonies wnth raised centres 
and raised circular margins (button-shape); tlmy were about T mm. diameter in 
four days. A2 grew as irregular moruloid iriaRses, 3-6 imti, in iliamotor. Both 
phases softened the gelatine. 

Dextrose agar,—Al grew as a smooth raised colony of ropy consistency; A2, 
dome-shaped, with (u* without a rugose margin, and the consistency was ruV)ber- 
likc rather than ropy. 

Bomllon, —A pronounced surface film and slightly turbid medium with a 
faint deposit excepting when a film has fallen down. A2 causes the upjier layers 
of metliinu to be ropy. Nitrates are r(*diu*cd to nitrites, indol is formed and 
ammonia is produced. 

Potato*—k scanty, glistening, pale buff growth. 

Starch. —Faint saccharification occurred. 

Litmus-milk. —The medium was unaltered. 

Litmus broth ivith sugars, etc. —Saccharose and tlextrose gave acid and gas. 
Mannit showed a bleaching only, lactose was unaltered. 

Classification ixumher.- - 22 1.1313523. 

BAcmni^M H2. 

Morphology. —As A2, but a little stouter rod, 

Nutrient Agar Stroke. —As A2, 

Nutrient Agar Colonies.—A. corrugated, dome-shaped colony smaller than A2, 
in appearanec like a minute white raspberry. Microsco)>lcally, iije colonioii on 
tliickly sown plates show a granular central area bounded by an irregular, dark, 
ivy-leaf-shaped hand outside which and half way to tlie edge there is a (lark 
circular ring; otherwise the colony structure is coarsely granular. The freely- 
growing colonies liave often rosette or spoke-like markings extending froiti the 
centre to the repand edge, but the typical structure is mesenteric. 

Nutrient gelatin siab.—AB A2, but the liquefaction is very slow. 

Nutrient gelatin colonies. —As A2. 

Gkicose gelatin colonies.—A b A2, but they do not lique.fy the medium. 

Dextrose Agar. —As A2. 

Bouillon. —As Al, but the film is fiakey. 

Potato.—A glistening white growth. 

Starch. —As A. 

Litmus milk. —As A, 

lAtmus broth with sugars, etc. —As A. 

Classification number. —As A. 

The two bacteria have some resemblance to Bae. Athersionei, the vananle 
gaiaetan bacterium described by me as having been obtained from the tissues of 
Stryehnos Aiheratonei.* That organism exhibitctl two phases. The colonies in 
glucose-gelatin grew as brittle transparent masses, apparently containing a brittle 

•lliese Proccedmgg, 1904, 44:;. 
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iraii»p«irent gam, and yellow, alimey growtlw. Tbe eobawve phaae wiw 

rapidly ebauged to tho diffuse phase by growing in glue<»«e^gelatm at 30®. The 
gwm was a galaotan, but was hydrolysed with lUffieulty, while tlw* reactions of the 
mucilage \vere diffewmt front those noted witli the wattle-hark bacteria. 

COXOUTSIONH. 

*rhe investigation was undertaken with tbe idea t>f endeavouring to elucidate 
one of tbe problems tlmt is occasionally met by the tanner. It is possible tliat 
eveiy case of ropinese may not li»e Imcterial, but it may l*e granted that in tbe 
great majority of cases it is a biwteriologica] phenomenon, and any information 
regarding it should be of value. 

To attack the problem from the side of the tannery would he a matter of 
niuch difficulty, for one cannot always get cases of ropiness at suitable times, 
and, when ropiness does (Sicur, cirtmmstanccs may not be such nn to facilitate the 
investigation. That it is not an easy problem is sliown by the fact that up to the 
present it has not l>een inv<istigated, and, doubtless, this may be traced to the 
multiplicity of organisms Bwurniing in the tan-lirjnors and the habit which slime 
bacteria have of gi'owing in clumps, while most of the other bmiteria diffuse 
themselves. It appeared to be an easier way to attack tl)o problem from another 
aspect, that of the rojnness that occurs in wattle bark infusions, and there is 
every reason to believe that tlu* results obtained with the infusions will he largely 
applicable to tanning liquors. 

In the bark of wattle trees, many bm’tena may Im^ cai»ablc producing ropy 
infusions, but so far only tw'o have bwn l\mnd. They are cUvsely allied to one 
another and differ, not so much in their bacterioscopic cluiraetei*s as in their phy¬ 
siological propertii^, that is, in their power of forming the ropy substance under 
different conditions, (^specially as regards nutrition. TIk^ bacteria have been pro¬ 
visionally named A and B. Like several gum-forming bacteria which have been 
described by the writer,* each bacterium can show two phas(*s, one forming a 
corajiaratively soluble slime, the other giving a viscous slime. 

Tbo possession of two phases is not unique and possibly a double phase may 
be expected to occur with many slime-forming bacteria. The alteration of phase 
is possibly associated wdth the presence or comparative absence of a gum-digesting 
enzyme. The soluble phase certainly possesses a larger amount of a gelatine- 
dissolving enzyme, and one con, at will, by altering tlie incubation temperature, 
obtain a mobile or a viscoua fluid. 

There appears to be something in ba,rk infumons that induc<'s the solnble 
l>hase to become the insoluble phase and givea lise to ropiness. 

The tannins of bark infusions have a prohibiting action upon the formation 
of ropiness, on account of their property of coagulating the slime, and for this 
to occur a certmn concentration is necessary. For Bacterium A this i$ et^uiva- 
lent to a specific gravity of 1.024, and for Bacterium B, 1,048. Pure tannic 
acid is more active, for the prohibiting amount is much under tbe c|uantitics of 
tannin represented by the gravities of the infusions. In synthetic media, 2 % of 
tannic otdd prevents the formation of ropiness by coagulating the slime, as it is 
formed, upon tlie bodies of the bacteria. 

In view of thifl differential acti^m of tannin os compared with tannic acid, 

^Tl>e bacteria rcspunrible for the production of the soluble and meoluhle wattle 
gums wore uamtxl /?. acaciar and /?. metarMnum^ and it wa» shown that the one form 
could be altered to the other. /?. Aiherstonti (these ProcentUngs, 1900, 442) exisU OB 
two phasea, one forming a soluble slime, the other producing an insoluble gelatinoni 
galaotan. 
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the liability of wetik latming ond li()uoi*g to bORonio ropy will depend upo-*! tbe 

tannic a<u<b for the tanuinB will have become hydrolysiscd by bacterial action to 

glucoBe and tannic acid. Thus a fresh liquor with a sp. g. of, say, 1.024, con¬ 
taining about 5% of tannin will tie quite <lifrerent in its action to an old liquor 
of the BHnio gravity containing perhaps 6 % of tannic acid. Again, it has been 

^ show'n that certain salts, notably acetates, prohibit the growdli of the rope* 

forming iiactma. Acetic acid is a very cotnirum by-product t)f hncterinl activity, 
and may follow up the alcoholic fermentation nhould yeasts become active in the 
litjuors. If acetates arc pjcserit in the spent liquors they AVill have a dotnded 
influence in preventing the development of ropiness. Tiie umtter is therefore 
complicated; so much W’ill depend upon the composition of the liquor. 

Once the ropiness is fornied in infusions still in contact with the bark, it 
does not disapjicar even although the concentration of tannin bc(M>mes greater 
than timt necessary to coagulate the slime. Under similar conditions in synthetic 
media, or in iniiisioiiH out of eontact with the bark, tlic rfqiiness disappears either 
through coagulation or digestion. 

Tiio acidity of tim infusion thmlilless plays a pail in promoting ropincss. 
Tliis was the case with synllKitic media wdiich with some phases of the organisms 
gave most ropiness when the acidity varied from -j-8 to or when it <M)n* 

tained from 0.76 % to 1 % of tannic acid, in opposition to this, the bacteria when 
grown in the presenee of chalk and, therefore, in a neutj*al nKHlinm, produced 
ropiness at 28®, and not at 37®. 

But the main condition is the pri«t?uce of a sugai' ami of the many tliat wau’e 
tested, galactose was the most efltcicnt in promoting the formation of mucus. 
Le\mlo8c, saccharose, dextrose and the non-sugai*8, mannit and glycerin were 
nearly as good, while maltose, lactose and raffinost^ wvvo incnpablt* of assisting 
the slime-forming function. 

The nature of the salts did not appear to have much iuHm'nce wlien suHi- 
dent sugar was present. But with a deficiency of sugar (1 %} or with a feeble 
bactenura, the salt may play a part. Acetates and nitrates proven(e<l the growth 
of the a<jtive bacteria, and they give us a means of pn‘venting the development 
of ropine-ss in bark infusions and presumably in tanning liiimns. Three pounds 
of acetate of soda to 1,000 gallons of tbe water useil in making the extract will 
prevent the development of ropitHJse. 

8o far as the- nitrogenmis food is concerned, it did not set'iu to matter much 
wnetber meat-extract, peptone, aspnragin or amimunuui sulphate was used. 
Nitrates in alkaline sohition will also serve, but in the presence of acid or what 
comes to the same thing, in tbe presence of sugar, they prohiliit growth. 

The ropy substauce ii-sclf is a galuctan, and by the hydrol>tic action of sul¬ 
phuric acid is converted to galactose. The insoluble slime swells up enormously 
with water, and in common with most insoluble gums, can lie ]i(|uefied by heat¬ 
ing under pn^ssure in contact with a small quantity of sulphuric acid (+5®). 

Certain by-producta are formed by the bacteria when growing in solutions of 
dextrose and aaccharta^c in the presence of chalk. Thenc consist of ethyl alcohol, 
succinic acid, a mixture of fatty acids, all in small amounts, and acetic and fer¬ 
mentation lactic odds. The lactic acul preponderates. In addition to thes^, 
which are formed by both bacteria, Hacfmimi B produces paralactie acid. 

Other differences between the bacteria A and B arc that B does not seem to 
be able to utilise #riy«erin, and its insoluble phase, as compared mth A, is verv 
Rtable. 
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Summary. 

Two closely allied bacteria were isolated from ropy infusiowa of wattle bark. 
They < 5 aused the mucinous fermentation of bark infusions and of synthetic media 
containing sugar. 

Fresh infusions, of Sp.G., 1.024 and leas, were made ropy hy A, and of 1.048 
and less, by B. 

The bacteria exist in two phases which can be altered at will. One produces 
u soluble slime, the other an insoluble mucus. The ropiness ii* produced chiefly 
by the insoluble phases. 

The utilisable sugars are galactose, lovulose, saccharose and dextrose, the 
non-sugars are mannit and glycerin. 

The sources of nitrogen include meat-extract, peptone, asparagin, ammonium 
sulphate, and potassium nitrate in alkaline solution. 

The saline constituents have little influence in presence of sufficient sugar. 

A slight acidity favours the production of ropiness^ the optimum ranging 
from -f* 8® to -j- 12®. The optimum amount of tannic acid runs from 0,75 % to 
1 %, The limiting amounts are and 2 % of tannic acid. 

The mucus is a galactan, and is hydrolysed to galactose. 

The by-products from sugar are chiefly inactive lactic and a(‘ctic acids. Ethyl 
alcohol, succinic acid and a mixture of non-volatilo fatty acids arc' ju’odnced in 
small amounts. In addition to these, ba<derium B produces paraluctic acid, 

I have to thank Mr. F. A. Coombs for information regarding tht* rise of 
wattle-bark and for obtaining the opinions of some tanneix upon the occurrence 
of ropiness, T am also indebted to Mr. \V. W. UEstrange for much \^alnnble 
assistance given dunng the course of the investigation. 

' Appendix :—Opinions upon lioi^iness, 

Mr. F. A. Coombs, Lecturer upon Tanning in the Sydney Technical College, 
circularised a number of master tanners asking their experience regarding the 
occurrence of ropiness in wattle bark liquors, and tlie replies are thus summarised, 

Ropiness does occur in wattle bark liquors, but as to its frequency in barks 
from particular places or from young or old trees no inform^lion could be ob¬ 
tained. 

It occurs in liquors prepared from immature or fn^shly-stripped bark. 

It is met with most frerjuently during the Summer months, January, Febru- 
ar\% and March, but may also occur in the Spring. 

Ropiness may develop in weak or strong liquors.. 

If the liquors stand for a fairly long time without handling they may become 
ropy. 

It may not be attribute<l to the constant use of spent colouring liquors, but 
this presumes that they have been treated in some way. One tanner was definite 
in stating that the trouble starts with the use of w^eak colouring liquors that 
ought to be run away, and added that possibly some tanners, when strengthening 
the spent liquor?;, let the bark ferment. 

Ropiness occurs in liquors other than wattle-bark liquors. 

The weak or speiit liquors, when not run away, are either steamed, boiled, or 
treated with disinfectant, and in these ways the development of ropiness in the 
liquors is prevented. 
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EXPLANATION OF PLATE IX. 

Colonies growing on the surface of Nutrient Agar. 

L—Cobny of Al. 

2. “Colonics of AI and A2a growing side by side. The almost homogeneous 

character of Al and the cog-wheel structure of A2a are brought out. 

3. —Colony of A2, This was a specially translucent colony. They are generally 

opaque, except at the margin. 

4. --Colonies of B2. Thickly sown colonies, showing the ivy-leaf structure. 

5. —Colony of B2. Mature colony, showing the mesenteric structure, 

6. —Ropy Bark infusion, flowing siphon-wise, 

(Photographed by Mr. W. W. L’Estrange.) 
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AUBTHAUAN HYLUDAE, EUSYLLW.U^: AND AViOLYTWAE^ 

By W. A, liASwKbi._, iM.A., D.Sa, F.K.S., EjviKttiTiTw Phofkmsor of Hjotociy; 

UNivKRSiTy or Syonky. 

(With Plates x.-xiii.) 

INTRODVCn’IOX. 

This paper deals with the families Syllniae, Eusi/Uidar and Atitoh/tidae of 
the s^etion EylUdea (Poh/chaeta Phanerocephala) f and is to some extent a con¬ 
tinuation of one on the Exagoma recently* published. Unlike the latter, how¬ 
ever, it is entirely systematic and descriptive, structural and develo]uuental points 
l)eing reserved for separate treatment. The material consists almost excdusivoly of 
specimens collected by the author about low-water mark in Port Jackson and 
examined in the living condition in the tirst instaiu'e. The types ot! the spectes 
described as new have been deposited in the Australian Museum. 

In 1885 1 published descriptions of six members of the family SifUldue found 
in Port Jackson. The original specimens have been lost, but tlu? identity of five 
of the six species is definitely determined as a result of AugcmerV study of the 
Polyebaeta coHeef^l by the Hambiirg Expedition to South-west(U*n Australia (1), 
together with the pimmt contribution. There remains in doubt QmthosylUs 
sonata mihi. This was founded on a solitary specimen obtained witli the dredgt>. 
There are indications that Augener’s identification with this of a Typoaijllk m Ijis 
collection is incorrect. 

The general classiflcntion here followed is that of Malatjuin, and, willun the 
extensive genus Syllis, the division into, sub-genera proposed by Lungerbans and 
followed by various r<‘eent wTiters {Be Saint-Josepb. Drinier, Augener) Imw been 
adopted. 

I have found some difficulty in dealing witli tlie genus IHowmflUs, Malm- 
gren's original diagnosis (41, p. 39) comprises the following points—a single 
pharyngeal tooth; compound setae with long slender bidentate appendages; capil¬ 
lary setae on the middle and posterior segments; other characters as in HylVtH, 
The type species> P, compaefa, has “palpi distantes ” '^tentacula indislincte arti- 
culata’^ and “cirri doiisuales vix articulati.” 

In the classification of the SylUdea elaborated by Langerhans (36), Piano- 
$ylU8 is characterised as having the palpi not fused, the tentacles and doraal cirri 
not articulated, and os having the pharynx armed with a single > tooth wliieh is 
situated anteriorly. . 

In Malaquin^s scheme (40), PionaiiyniH is grouped among the EuttylUdae^^ 
SyUidea possessing ventral cirri, having the palpi fused at the base only, the 
tentacles and dorsal eirri indistinctly articulated, and reproducing only directly 
without Bchizogamy. From the other genera of that family it is distinguished by 
the single, anterior pharyngeal tooth. 

,ionr. Iiinn. Boo, Xond., xxiv.. No. 3*7. 
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f li« following MuggoBtod diagnonis of PionospUis asBuinos that ilw; type speeies, 
jP. compactUf ha« the palpi united at the bn»e. 

with ventral cirri, the palpi united at the bases only, tlie tentaeles 
and cirri devoid of seginentation or incompletely Hegucmuttnl, compound aetae 
bidentate. The pharynx with a single tooth situated anteriorly; no acbiaogajBty, 
This W’ould exchide species sucli as SpUis tirUis Gru\"ier, N. macroaeras Qrube, 
S. hpalina Gmbe, S, momUforims Savigny, and a number of otbers, which ap¬ 
proach PiofW8f/llk in Imving tlie palpi fused at the base, or tlu^ leritacles imxmr- 
fectly segmented or in tlie unitm of both of these clmraeters, if lepiHKiucfion 
is accompanied by Hchizogamy. 

Family SMJdDAK. 

Genus S v l l i s Savigny. 

Suh*gfiDUii TrPosYnXiis iiiingorliaus. 

8ri»L.iH (Tm)8vi;il(iH) vaiukuata (Irube, (Plate x., 1 and 2). 

J!^yllw variegata, Gruhe, (19), p. 85, Taf. 3, %. (1. 

SglUe hexagonifera^ Clni>arede, (5), >). 73, PI. 5, tig. 2. 
t Thoe fmifornuSf Kinlverg, (31), p. 249, 
f Thoe fmiformiiff KinlHirg, (32), p. 03, Tab, 51, f1g. 4>8. 

Sgllis nigropitnetiita, Haswell, (25), ]>. 12, PI, 52, figs. 1-3. 
i^glUn compactaf Gravier, (IG), p. 1G5, PI. 9, %. 11. 

SglUe i2\jpo,sgHiff) mriegaUt, Gravier, (IG), p. 158, tigs. 24 to 27, PI. 9. tig. 8. 
Spllis (Tgpoitgllis) vnriegala, De St. Joseph, (48), p. 22 (140). 

Sgllis variegata, Mareiuseller, (42), 2 Beitrag, p, 19, PI. 2, tig. 2. 

JS'gllk variegaUt^ Laugerhans, (3C), p. 532, 

Sgllh rariegata^ Marion et BobreUky, (46), v>' 22. 

SgUk (Typos gilt s) varkgataf Augnmor, (1), p. 190. 

Sgllk closterobranehio imr., Bhieiv, (10), 1, p, 20, Taf. 3, lig. 1-4. 

Sgilis (2'yposglUs) variegata is the commonest species of Sgllis in Port, Jock- 
son, and in some situations, as among the roots of oar-weeds {Ekloma)f it is ex¬ 
tremely abundant, by far the most numerous of the larger Polydiueta. Tt also 
occuiu in Port Stephens. It grow's to a large size, being often two or even 
three cm. in length in the living, fully-extended condition; but contracts t(> about 
half its length wdicn fixed by any of the ordinary methods.* 

Such large specimens, and the majority of the smaller tmes. are readily 
recognisable owing to the very characteristic pattern of the pigment on tlu* dorsal 
surface. The main feature of this pattern wdiicli was figured broadly Mareu- 
zeller (42), is the arrjuigemeat of black or brown pigment on tlu‘ dorsal Kurfac(i of 
each segment, in such a w-ay as tc> leave two, somewhat irregular, transversely 
elongated, colourless spaces (spectacle pattern) . This piguumt pattern is most 
pnmouuced in front, the pigment fading away towar'ds the v>osterior end. An 
ahnost invariable feature, so far as the Bydney specimens are concerned, is the 
alternation of darker and lighter segments, the latter always being the Hcgmcnts 
bearing the larger, dorsally directed pairs of cirri, the tnore v^entrally directed 
shorter pairs whi<jh alternate with them being bpnie on the darker segments, t 

• By poudug over woU-exteuded live spoolinona, water warmed to 70^0. iminediatt^ 
paralyaifi i« produced and fixation can he efleotod with little contraction. 

arrangement i» moot pwhably connected with the oxw^ptiomU aenHitiveut^sii to 
bright light shown by this opociea. 
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Comparatively rare aie s]>e«imeiiK in which, though the (hn^sat surface is 
darkly pigmented, it; wants tlu‘ characteristic pattern described uDove, the pigment 
being disposed in transverse bands, two on each segment; here too tJiere is an 
alternation of darker and lighter segments with the alternation of tlie shorter 
and longer cirri. 

,Many t>f the smaller specimens however, are devoid of the dark pigment. 
Many of these ha^'e a light red colour due to the presence of diffused particles 
of red pigment, some are greenish, others onuige or yellow. 

Apart from markings and <‘(doaration, the following points seem to be ilis- 
tinetive of S. vuneyaia:-- 

l*alpi in the living ajiimal elongated, longer than the prostoniium, their intier 
edges in contact at the base for about a fourth of their length, narrowing distally 
with rounded ends, with a deep hollow' on the inner part of the ventral surface. 
Tentacles and cirri elongated, with numerous welhdellned segnnaits filled with 
twisted unicellular (vermiculale) glands. Dorsal cirri alUjrnateJy longer and 
shorter, with from twenty to thirty-dve segments. The anal <tirri are similar to 
the dorsal: between them is a median narrow process. 

As in other species of Syllis^ the parapodium, when viewed from above or 
below, though not deeply cleft, apptiars divided into tw'o lobes at the end. In 
anterior or posterior- view these lobes are found to represent broad vertical flaps, 
anterior and posterior. Close to the latter on its dorsal side ar(i the points of 
the acicula; between the flaps or lobes is the irregular surfa<!(‘ through which the 
setae protrude. 

The compound setae (Plate x., flg. 1) 8 to 12 in number ir each parapodium, 
are of uniform character throughout; they all have the appendage {fahr) straight, 
bideniato terminally, and with a strong fringe <»f some 20 ]>ieces along the cutting 
edge of the blade. . 

The length of the falx is greater in the setae of the anterior region of the 
body than in those of the segments behind, but tiie difference is not gi^eat, and the 
transition from one form to the other is very gradual. 

As pointed out by Augener, each parapodium i»i the extreme i>osterior region 
has, as in most species of SylliH, a simple seta in addition to the compound. This, 
which is always dorsal to all the latter, is in S, vcinegutd of the gently curved, ter¬ 
minally bidentate type which is the commonest fonti of these simple setae in the 
majority of the species of Syltis whicli J have seen. The aoieuln (Plate x., fig ">) 
arc fairly characteristic. Usually there are three in each parapodium; but 
Homotimes there are four or five. When three are present one—-the most anterior 
and ventral—is nlmmi always very slightly bent at the end, arm slightly knobbed- 
the other two, which are very stout, are straight to the end and obtuselv or 
acutely pointed. ' 

The position of the parts of the proboscis in the usual retracted state i» 
usuttUy regardetl as important in the diagnosis of the species of Syllis' it is 
fairly constant in the indiriduuls of a species, but is subject to some Modification 
owing to the occasional occurrence of states of incomplete retraction. More im¬ 
portant is the length of the pharynx and proventriculus in terms of the number 
of segments through which each runs. Within a limited range of variation thia 
appears to be constant for each species—except in the comparatively rare in. 
stances of rcgeneratioiu ' ^ 

In S. variegata both pharynx and proventriculus arc coroparatlvelv Iona e«ch 
running through eight, twelve or fourteen segments. < 
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Stilus (TYposy^us) rjcoTiNANw, n,sp. (Plate x., fig. 3-6). 

When alive and fully extended this is a slender, almost thread-like worm, 
measuring, in the case of the larger specimens, about 1.5 to 2 cm. in length. The 
colour varies considerably, the differences l)eing due mainly to differences in the 
colour of the intestine as described ladow. The body-w'all may be transparent and 
colourless, but usually there are widely-diffused minute particles of reddish-brown 
pigment, most abundant in the dorsal integument in the anterior region, where, 
in some cases, they tend here and there to become arranged in very irregular 
transverse lines stronger towards the anterior and posterior limits of the segment. 
The pigment may be scattered also through the tentacles, palpi and cirri, but 
sometimes these appendages are completely colourless. 

The tentacles and cirri contain numerous sausage-shaped glands which aro 
usually extremely bright and conspicuous in the living animal. Sensory cilia are 
abundant on the tentacles, palpi and dorsal cirri, less abundant on the ventral 
cirri. Vibratile cilia run along the sides of the segments between the purapodia. 

The prostomium is broader than long, elliptical in general outline. The pig¬ 
ment which it usually bears dorsally, is irregularly distributed. The eyes are 
always comparatively small, and a frontal pair is rarely present. The pali>i are 
entirely separate, though in close contact in their basal portjons. The median 
tentacle is the longest—about five times the length of the prostomium, with about 
35 well-defined joints; the lateral about thrice the length of the prostomium, witli 
about 25 joints. 

The peristomium aj)pears on the dorsal surface for a narrow space only. 
The dorsal j)eristouiial tentacles are about equal in length to the median, and have 
about the same number of joints; the ventral are a little shorter. 

There are about 60-70 segments in the body before stolonisation begins. 

Tin; jiurapodia (Plate x., fig. 4) are not vei’y prominimt, less than half the 
breadth of the body, slightly bilobed, the anterior lobe much the moi'e prominent. 
Each contains about 10 or 12 compound setae (Plate x., fig. 5) which vary little 
in character throughout. Their falccs arc all relatively short, uni dentate, with u 
fringe of unusually strong, pointed processes along the cutting edge, those to¬ 
wards the apex becoming very rudimentary. There is a simple seta (Plate x*, 
fig. 6) on the dorsal side of the compound in all the posterior parapodia: in a 
sj)eeimen of 67 segments without definite stolonisation these begin on the 26th 
segment, and arc continued to the posterior end; in a female specimen of about 
60 segments with a stolon, they begin four segments in front of the stolon (on 
the 40th segment); in another similar specimen they begin nine segments in front 
of the stolon. They are similar to the simple setae of S\ varietjiata —gently curved 
towards the free end, pointed, obscurely bidentate, and with four or five cilia on 
the concave edge of the terminal curved region. In three or four of the last 
segments a simple bidentate seta occurs on the ventral side of the bundle of com¬ 
pound setae: this is finer and shorter than the dorsal simple seta, and does not 
seem to bo always present. 

In specimens with mature stolons, bundles of capillary setae occur on all 
the segments of the stolon; when fully developed these are twice or thrice the 
lengt.h of the compound .setae. 

There are four acicula (Plate x., fig. 4) in each of the moat antorior parii- 
podia, three or two in the rest; all are toobbed at the ends with the knob usually 
sharply bent, but towards the dorsal side, so that the bend is not readily per¬ 
ceptible , 
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Of the dorsal cirri there is an alternation of longer and shorter, the longer 
iu the anterior region more than twice as long as the breadth of the bod>V 
ootnpoaed of about forty segments. The ventral cirri are short, not extending 
as far a« tlie - ends of the parapodia. The anal cirri are similar to the larger 
dorsal; between them is a well-developed, nanow median process. 

The pharynx, Whicli is brownish or reddish, extends as far as the 9tli seg¬ 
ment. An important feature is that the tooth is situated some little distance be¬ 
hind the anterior margin of the pharynx (Plate x., hg. 3). The proventriculns 
is rather vaiiable, lying in the Kith to 14th or 15th or 9th to 14th or 10th to 18th 
segments--live to eight segments. Brown pigment nuis in the raphes and the 
annular bands of non-striated niumles, of which there are al»out 35. The veutri- 
eulua, light broWn or red in colour, has the usual T-shaped caeca, the anteri(jr branch 
the larger. The intestine is deeply constricted, usually of a dark grt*cn colour, 
or yellow or orange mixed witii green, or ormigo throughout. 

In ripe females, tlu* ovaries, purple in colour, arc developed from about the 
3<>th to the 40th segtuentH, backwards—the stolon, of about 20 to 25 segments, 
beginning about the 40tli or 60tli. Tn the maUs the ripe stolon is of a bright 
rod, pink or scarlet colour, and consists of about 20 segments ydth diluted nephridia 
packed with spems in rounded groups. 

r. pectinans <Ktcurs very abundantly betwwn tide-marks in Port Jackson, 
and is particularly numerous among the tubes ol‘ the commtm Sei'imlul, Oaleoluria 
hj/fitrix. 

Relying on I^angerhans’s ammnt (30, p. 530, Taf. 31, tig. 3) of the species 
which he identified with ^S". proUfera Krohn, 1 was at first inchned to regard the 
form above described os referable to that species. One of the chief* reasons for 
thi.-* view was the «sx<!Cptional position in Imth of the pharyngeal tooth. A care¬ 
ful <;ompari8ott showed, liowcvcr, that sucli a deteniiinatitm could not be main¬ 
tained. Laogerhans refers to the compound setae in S. proUfera iia '^bidentate'' 
without any qualification. Moreover, armandi, wdticli Lang<u’hans regards as 
identical, is desmibed by Olaparede (5, p. 70) as having stdae with bidentate 
appendages; and t.iie same holds gc>od of s. lufishtensis Orube (20, p. 40), alao 
legarded by Langerhans as synonymous wdih the same S|>ecieH.* Mcfntoslfs 
figures (39) of the comimund setae in (PionoHplUs) proUfera also all rtq)resent 
them as strongly bidentate. On the whole the cvidem'c soeius to l)c hi favour 
of the conclusion that the Australian species is a hitherto undewvrilKHl s;>ecic8 of 
TppoHpllUy chareclerised by the conibination of two unusual characters^ the back^ 
ward position of the tooth and the )>nmmce of unidentate compound setae. 

SvLLis (TrrosYixis) tiutncata, n.sp. (Plate .x., figs. 7 - 14 .) 

This, like T, pecUnmn, is a slender elongated Spllh, wlu<‘h, wlion alive and 
fully extended, 1>eeomes a narrow thread. There are over a hundred segments 
1110-120) in a full-grown specimen. The general colour is reddish without 
definite markings, darkened behind by the intestine. Tlie huigth is from 1 to 2 
cm. Tl»e tentacles and doml cirri arc full of twisted (vcrmieulate) unicellular 
glands similar to those of variegata, 

* Langerhimw S. JtMmensi^^ of Ehlers also identuud with .V. ptoltfera • if 

that view be well-founded, figure (6, Taf. ix., ll|r. 4) of a compound »eta wnat be 

inconreet, 
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The proatomium is neatiy twice as broad as long, with four very small eyas. 
The median tentacle i« about thrice the length of the prostomium^ with about 26 
joints; the lateral a little shorter, with about 17 joints. The palpi are ovate, very 
little narrower at the apex, with the inner edges, in close contact with one another 
at the base but not fused, diverging very slightly distally. 

The doml peristoinial tentacle is nearly as long as the median, with about 
IS joints; the ventral a little shorter. 

The parapodia are relatively long; nearly half tlk> breadth of the body in 
length, and in general outline resemble those of *S'. p^ctlnana. Each has about 
S-10 compound setae. These (Plate x., figs. 8 and 9) are all of the same type, 
the only difltereriee between them being a gradual reduction in length of the falx 
from tlie dorsal to the ventral side; all are bidentate with a small seeondaiy 
tooth and a row of fine cilia along the catting edge. A simple seta (Plate x., 
fig. 10) lies on the dorsal side of the compound seta in a variable number of the 
most posterior segments. It differs from the simple setae of S, variegata and 
S, pectinans in being truncate, A shorter, simple, pointed seta lies on the ^ven- 
tral side in the lost two or three segments. There is sometimes a single aciculum 
in ench parapodiuim, sometimes two or three: they are sharply bent forwards at 
the ends. (Plate x., figs. 11-14.) 

The dorsal cirri are long and thick, the first being the longest, with about 28 
segments. The rest are alternaj^ely longer and shorter, the longer (about 26 
joints) longer than the breadth of the bo<iy, the shorter (about 17 joints) about 
etjual to it. The ventral cirri scarcely reach as far as the ends of the parapodia. 
The anal cirri liave about 19 joints. There is a narrow median process between 
them as in S, peetinans. 

The pharynx is red in colour. When the proboscis is fully drawn back it is 
long and narrow, extending front the fouith segment, in which the tooth is situ¬ 
ated, to the thirteenth. The proventriculus is relatively short, extending through 
only about lour to six segments. 

truncate bus been found in Port Stephens as well a« Port Jackson. 

Many specimens of S. truneata bear either one or two white spots on the 
doi'sal surface over tlie proventriculus or its junction witli the intetinc. AVhou 
two are present they may occur on the Ifith and 17th or on the 17th and 18th 
segments; when one only occura it is usually found on the 18th segruent. These 
white bodies lie in the substance of the dorsal body-wall between the epidermis 
and the muwuilar layers, and extend across a considerable part of the breadth 
of the segment. Contained in eatdi are a large number of rounde<l masses (»f an 
average diameter of about .05 nun., each made up of inuumorahle minute cor¬ 
puscles of an approxiinate diameter of 0,002 mm. 

That these bodies are encysted ^porogoa appears to mlmit of little doubt. 
The constancy of their position would appear to bt? accounted for by the position 
of the ventriculua and caeca—the walls of the latter being comparatively thin and 
easily traversed by the trophozoite in its migration outwards from the lumen of 
the alimentary canal. 

In his description of the Polyebaeta of the CanaricB Langerhans (36) 
an aeoouni of a species of TyposylUg, which he calk T, pidvinataf characterised 
by the presence of oushion-like elevations of the dorsal surface of the IBtli, 19th, 
and 20th aegments^ There can be little doubt that in this species the aweflings 
are due to the same cause as in T. trunmta. T. pvlvinata is described as having 
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the setae distinctly unidentate^ and thus appears to differ in a definite way from 
T, truncata* 

Sylus (Typosyu.is) puKCTUiiATA^ 11 .sp. (Plate xi., figs. 1-16.) 

The length of this very woll-raarked specias is about 1 cm. and the breadth 
.75 mm. There are about 70 segments in all. Tim prevailing colour of the 
dorsal surface is dark red, usually lighter bcdiind, with innumerable minute colour¬ 
less dots marking the position of integumentary glands. The prostomium and 
peristomium are much lighter than the body, of a bright orangej the prostomium 
with an irregular pattern of a darker colour concentrated in front in the position 
in which frontal eyes usually occur. Vi}>ralile cilia occur on the sides of the 
segments between the parapodia, 

The prostomium (Plate xi., fig. 1) is broader than long; the presence of 
frontal eyes is inconstant: the ordinary eyes arc rathejr small, the posterior nearer 
together than the anterior. The palpi are divergent from the base, slightly nar¬ 
rowed distally, longtjr than the prostomium. The median tentacle is more than 
twice the length of the prostomium, of about 20 to 30 segments; the lateral ten¬ 
tacles ar^ twice the length of the j)rostomium, of about 12 to 20 segments. Of 
the peristoinial tentacles the dorsal, which is sliglitly the longer, is of about the 
same length as the median. All the tentacles are very distinctly segmented, os 
are also the dorsal and anal cirri. 

The imrapodia (Plate xi., fig 2 ) are not deeply divided. There are 10-12 
compound setae (figs, 3 and 4), all of one type, with bidentate falces, which are 
slightly longer in proportion in the more anterior segments. There are two 
simple setae in all the posterior parapodia. One of these (figs. 5 to 10) is 
dorsal to the compound setae; it first appears about the twenty-eighth segment 
and continues to the posterior end; it Is obscurely bidentate; the other (fig. 11 ) 
which occurs only on the last few segments, is ventral to the compound setae and 
is very strongly bidentate, its extremity closely corresponding to the end of the 
appendage of one of the compound setae. The acncula (figs. 1246), of which 
there are three or J'our in each parapodium, vary a little in shape, but one (the 
most anterior, (figs. 12 and 13) is always strongly bent forwards at the end, and 
another (fig. 16) symmetrically pointed. 

The dorsal cirri are very distinctly articulated. The first are the longest, as 
long as the median tentacles, with about 25 to 36 segments. I'he remainder are 
shorter than the breadth of the segments and contain 18 to 35 segments- there is 
no regular alternation. The ventral cirri are short, not extending beyond the 
ends of the parapodia. The anal cirri are of about tlie same length as the aver¬ 
age dorsal. The pharyngeal tooth is not quite anterior. The pharynx extends 
to the 7th segment; the proventriculus lies in the 8 th to the 13th. 

One specimen halt a buff-coloured female stolon; the ova extend forwards 
several segments in front of the head of the stolon, 

S. punctulata about the bases of Algae growing on rocks about low- 

■water mark in Port Jackson and Botany Bay. 

SyLUS (TypOSYU.IS) CLOSTKROmUNCillA Bchmarda. 

closterobrdnchia, Bchnmrda, (49), 2 Theil, p. 72. 

SfMs closUrohrenchiaf Ehlers (10), L, p. 19, Taf. iii., fig. 1 . 4 ^ 

(Tijposf^llu) cloaterobrancMa, Augener, ( 1 ), p. 201 . Text-fig. 23 

(For some additional synonyms, see Augener.) 
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Ehlm in 1904 ideatifled Bpeclmens of a SyIU9 received from New Zealand 
«itlt iSebimarda’a B, cloeterohranehia, the types oi which (from S. Africa) he had 
the opportunity of examinini;. 

Augener found specimens in the collection from S.W. Australia^ and gives 
some additional particulars. The species thus defined is quite common a little 
Mow low-water mark in Port Jackson. The largest specimens measure 4 cm. 
in length and 1.5 mm. in breadth. 

A simple, pointed seta, obscurely bidentate, is present on the dorsal fudc of 
the compound setae in the last nine or ten parapodia, disappearing at tlic point 
where the characteristic thick, “pseudoypsiloid,” compound setae begin to make 
their appearance. A very similar simple seta lies on the ventral side in a few 
of the terminal segments. 

In a male specimen of 147 segments, the segments are filled with sperms from 
the 12(>th backwards, but there is no definite indication of a stolon. Another 
specimen of 95 segments had no sign of gonads. 

Syllis (Typosyllis) GKAOiiiis Gravicr. (Plate x., fig. 15.) 

SyUi» gracilis, Gravier, (16), p. 150, PL 9, figfs. 4-0. 

{f) SylUs ionyi»jiiiina, Gravier, Lc,, p. 164. 

Syllis (TyposylUs) gracUh, Augener (1), p. 206. 

For farther synonymy, see Langerhans (36) and McIntosh (39), 

This widely-distributed form, found by Augener in the Hamburg collections 
from South-west Australia, occurs frequently among Algae etc. brought a]> from 
below low-water mark in Port Jackson. 

Dorsal simple setae, pointed ax^ obscurely bideniate like the corresponding 
setae in 8* chsterohranchia, occur on a few of the last segnumts. The acieda 
(Plate X., fig. 16) are peculiar, each having a slight rounded terminal enlarge¬ 
ment from which a peg-like process projects obliquely. 

Syt^lis (Typosyllis) parturiens^ n.sp. (Plate xi., figs. .17, 18.) 

This small Syllis, of which I have only obtained a single specimen, differs 
from all the other members of the group, with the exception of vivipara, in 
being viviparous. 

It is only 4-5 mm. in length, and colourless but for a mottling of bluish green 
in the epithelium of the middle part of the inteetine. There are 32 sognmuts. 
The prostoinium is slightly bronte than long, and bears four very small eyes 
in addition to a minute frontal pair, The palpi are about equal in length to 
the prostomium; they are sub-conical, divergent from near the base, whture they 
are in contact for a short distance;* The median proatomial tentacle is about six 
times the length of the prostomium, and has about 35 segments; the lateral about 
four times. The dorsal peristomial tentacle i« much longer than the ventral, 
nearly as long as the median prostomial. All the tentacles, with the dorsal cirri, 
are very distinctly segmented. The parapodia are not deeply divided. Each 
bears about 10 compound setae with bidentate fnlces. In a few of the last seg¬ 
ments there is a single simple seta on the dorsal side of each pa?*apodium. There 
is a single aoieulum which is slightly enlarged and slightly oblique at the end. 

The dorsal oirrl are alternately longer and shorter, the longer containing 
about 36 segments, and their length much exceeding the breadth of the body. 
The ventral diiri nre slender, and scarcely extend as far as the extremity of tfic 
parapodia. The anal cirri reaemble the longer dorsali 
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The pharynx extends to the 5th segment, the pnjventriculus to the 9th, 

There are two advanced embryos, one iri the 14th and the other in the 15th 
segment. In the 12tb and 13th segments there is a single ovum on either side, 

Hitlierto, as already stated, SiflliH r rrtpara ‘ Krohn hoA beei) the only vivi- 
* parous Hyllid known.* From that species the present form differs in the b*den- 
tate character of the compound setae, as well as in the presence of frontal eyes 
and the greater length of the dorsal cirri. 

Though it seems probable that partnrieuH is bermuphrodite, and that testes 
are present in most of the segnmnts, the specimen dot's not afford conclusive evi.- 
dence of this. 

SyXiIJS (XrpOsVLLis) AtroENKin, n.sp. ( Plate xi., tigs. 19 to 22.) 

Syllis {Typosyllh) Mnhergiana Haswell, Augener, (1). p. 197, Text-tig. 22. 
Taf. iii., fig. 38. 

i:>yUis (Typosyllin) Kinhergiana Haswell, Fauvel, (13), p. 194. 

The jspecies of h'ylUs which Augener described under the name of S. 
kinbergiana Haswell, while expiiessing some doubts as to tlie correctness of the 
determination, is not very rare in Port Jackson, and, as it appears to l>e unnamed, 
I have given it the above name. Augener’s wrong determination is doubtless 
partly due to my having given insufficient data; but then' are at least two points 
given in my original account which are entirely incompatible with AugeneFs con¬ 
clusion—viz- the very indistinctly articulated (drri aiul the transvei'se intraseg- 
menial Hues. AugeneFs description is very adequate, and I will merely add the 
following brief notes:— 

There are frequently no markings, but, sometimes there is a pair of grey 
transverse lines on the dorsal surface of each segment in the anterior region. 
Frontal eyes are present in most if not nil cases, hut they are sometimes repre¬ 
sented by minute dots which may not be symmetrically placed. 

The ordinary compound setae resemble those of variegata in shape, but the 
fringe of processes along the cutting edge of the falx is less developed. These 
are the only compound setae in the posterior region. But in the anterior and 
middle regions the two most dorsally placed in each parapodium (Plate xi., fig. 
20 ) have the appendage relatively long and narrow- longer and narrower than 
is represented in AugeneFs fig. 22a. The obscurely bidentato simple setae of 
the posterior region which are similar to those of S. variegata, may extend for¬ 
wards as far ns about tlw 20th segment from the anterior end. The acicula (figs. 
21 and 22) are one to four; when there are two, the more anterior (fig. 21) is 
very slightly bent forward at the end, with an oblique teminal (posterior) face 
which is slightly concave: the more posterior (%. 22) nearly symmetrically point¬ 
ed. When only one aeicalum is present it is of the former type; when there are 
throe or four, two or throe are of the latter. 

Stu.18 (TYP©8 rr.us) irr^BKEOiANA Haswell. (Plate xi., figs. 23-27; Plate xii 

figs. 1 and 2). ^ - - - , 

Syllh hinhergiana, Haswell, (25), p. 7, PL 61, figs. 1-3. 

Won Syllifi (TypOMjlik) kiithergiana Hasw., Augener, (t), n. Hr Taf iii 
fig. 38, Text-fig. 22 a-c. • » . 

Nec Syllts (TyposyUU) kinbergianUt Fauvel, (13), p. 194. 

* S 0 f Goodrich (14), and Potts (47). 
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In thti living condition the colouring of this speeieH renders it readily capable 
of recognition. In preserved specimens in which the colour is lost, the most 
striking features are:—(1) the presence in the anterior region of the body of an 
impressed line or narrow groove running transversely across the dorsal surface of 
each segment; (2) the deeply bi-lobecl character of the parapodia; (3) the imper¬ 
fect Hcgmentation of the dorsal cirri. 

In the living condition the body is greenish-yellow or light yellow with 
greenisli transverse lines. On the dorsal surface just behind tlie head is a patch 
of white, and on each segment is a pair of very light yellowish- or greenish-white 
dots. The head and the palpi are red, the eyes crimson. 

"Phe length of the largest specimens is G cm., the breadth in the uncontracted 
state only 2-3 mm. In all the anterior part of the l)ody, as far back as the be¬ 
ginning of the intestine, are the transverse grooves above referred to, appearing 
in contracted specimens as notches in the lateral edges of the segments (Plate 
xii., fig. 1). 

Sensory cilia are present on the tentacles and cirri and the ends of the 
palpi.Vibratilo cilia ownr on the palpi and on the sides of tlic segments. The 
whole integument is full of small oval glands. 

The peristomium is bilobed, the lobes rounded on the dorsal aspect. The 
eyes are rather small’, the posterior much the smaller. The palpi are twice the 
length of the prostomium when fully extended; they are fused together at the 
base for a short distance. The prostomial tentacles are usually ftub-e<|ual, a 
little longer than the palpi, segmented, but not very distinctly. 

The parapodia (Plate xii., %. 2) are very deeply divided into anterior and 
posterior lobes. There are about 20 compound settuj (Plate xi., figs. 23 to 26), 
all with long and rather narrow fak»C8 which are bidentate and have extremely 
minute teeth along the cutting edge. On the posterior segments there is a very 
fine, truncate, simple seta on parapodium dorsal to the compound setae. 
There are two, sometimes three, acicula of which (>ne, the most anterior (fig. 27), 
is sharply bent forwards at the end and tlic otlicrs are obliquely truncate or 
obliquely pointed. No capillary setae have been seen. The dorsal cirri are 
rather short, very imperfectly segmented. 

The pharynx runs through only three to six segments, the proventriculus 
usually only through three or four. 

Syllis (TyxH)8YLus) ooRtJSCANS HaswelL (Plato xi., figs. 28-31). 

Syllifi corrmcanSf Haswell, (25), p. 734, PL L, fig. 1-3, and Iv.. fig. 5. 

? S^lUa corrmems Hasw., Augener, (1), p. 208. 

This is the largest of the Australian SyUid.s, attaining a length of as much as 
14 cm. with a maximum breadth of about 6 mm. There are 150 to 200 segments. 
The colour of the dorsal .surface is usually dark green, sometimes dark brown; 
that of the ventral surface and of the parapodia and cirri light red or orange. 
The prostomium is bright crimson. On the dorsal surface of the peristomium ap¬ 
pears a bright green spot or band. 

The integumentary glands are so arranged and developed as to give a corru¬ 
gated appearance to the darkly-piginented dorsal surface, the corrugations being 
sometimes arranged in transverse rows, two or three on each segment with narrow 
furrows between. 

The breadth of the prostomium is nearly twice the length. It beeomee partly 
withdrawn under the prostomium when the animal is touched or irritated. The 
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|Mlpi are bzxmd at the base, fused witb one another for a abort distance, 
Icmi^ than the proetominni, usually directed downward*, hollowed out below 
aiid internally* The eye* axe rather small, those of the anterior pair larger 
and wider apart than those of the posterior* The three prostomial tentacles are 
mtheqnal, a little longer than the palpi, indistinctly segmented or entirely unseg¬ 
mented. The peristotnial tentacles which are also indistinctly ringed, are subequal, 
the dorsal a little longer than the ventral, shorter than the prostomial* 

The parapodia are relatively short. Kach bears 15 to 20 compound setae, 
These (Plate xi., %s. 29-31) are all of the same essential character, with bidentate 
falces, but the most dorsally situated (%* 29) have the falces long and slender, 
a gradual transition taking place towards the most ventral setae which have the 
fakes short and comparatively broad* In a few of the most posterior segments 
there are also uimple setae—one dorsal to the compound setae of each parapcslium, 
alender and hair-like, the other ventral, very short, terminating like the compound 
setae but without the articulation. There are 6 to 7 or more pointed acictda in 
each parapodium, one sharply bent forwards at the end. The dorsal cirri are 
alternately longer and shorter, about equal in length to the breadth of the body, 
not very distinctly segmented, smooth and unsegmented at the base, indistintfUy 
segmented towards the apex. 

In the original description I stated that in this species male stolons are given 
off from a female stock. In my more recent notes 1 can find no condrmation of 
this. Female stolons are very rare, but they occur. In the ease of the female 
as in that of the male, stolon, sexual elements similar to those in the stolon occur 
also, as in other species of in the posterior region of the stock. It may 

be that in certain circumstances, or at certain seasons, the formation of a female 
stolon may so rapidly follow that of a male that the posterior region of the stock 
oontain* well formed ova before the male zooid becomes detached. But 1 Ipve 
been unable to find any such cose among recently examined specimen*, which all 
&how evidence of normal schizogamy without liermaphroditism. • 

iS*. coruscans is far from being a tyidcal Syllis, Structurally, in fact, it is 
closely connected with various species of EmylUa, and it mi^t quite well be 
described a* a EmylUs which reproduces with schiaogamy. Apart from the super¬ 
ficial features of connection l>etween the palpi at tbeii‘ bases and imperfect seg¬ 
mentation of the tentacles and dorsal cirri, S. coruscana is EuaylUa-hke in having 
the rim of the cuticle of the pharynx occasionally divided in an irregular way into 
a number of lobes, which can hardly be termed teeth, t Moreover the arrangement 
of the radial muscles of the w^all of the proventriculus corresponds completely 
with that which cJiaracterises EusylUa, and differs from that which, occurs gener¬ 
ally, if not universally, in typical species of Syllis, 

Sub-genua Haplosyllib Langerhima. 

Syllis (Haplosyllis) spokgioola Gmbe. 


Syllia apongtcolaf Gruhe, (IS), p. 104, PL 4, fig. 4. 

Syllis djiboutienaw^ Gi’avier, (16), p* 147, PL 9, fig. 3, 1900. 
Syllis djihoutienak, Augener, (1), p. 213. 

(For additional synonymy see McIntosh, (39), p. 197.) 
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I have only obtained in Port Jaekson two or throe flmall ^pecimeHs ot this 
very widely-distribnted species. 

Bub-i^enuft Kh lsksta Lan^erhans. 

ByivLiff (Ejilkrsia) JCKRHtTOiNKA Lfliigerlmns. (Plate xii*, 3-10,) 

Ehlersia ferruginea, Langerhans, (35), p. 104, tig. 10. 

Sgllia {Ehlerftia) ferrugineu, Augener, (1), p. 211, Text-tig. 2(i. 

The two specimens from Port Jacks(»n which 1 reler to tliis species were not 
seen alive; in the preserved condition they have a dull yellowish-grey colour, fheir 
length is about 8 mm., and each contains some ninety to a hundred very short 
segments the length being less than a tenth of the breadth. 

The prostoraium (Plate xii., fig. 3) bears six pairs of eyes—the frontal mere 
dots of pigment, the othena also very small. The paljd are sub-triangular when 
viewed from above; behind they bulge out beyond the lateral edge of the pros- 
tomiiim. The median tentacle is over four times the length of the prostomium 
and is made up of about forty-five articuli; the lateral are three-fourths of the 
length of the median. Of the peristomial, tlie <lorsal, m usual the longer, is a 
little longer than the lateral proetomial, Tlie parapodia are not deeply divided. 
In the anterior region there are in each parapodium dorsally three or four com¬ 
pound setae (fig. 4) of the Ehlernia type with long and slender falces, feebly 
bidentate; veutrally the rest of the compound setae (figs. 5-7), about ten in num¬ 
ber, have rdatively short bideutate falecs with the sceondary tooth more strongly 
devdoj)ed than tho teminal. Posteriorly the setae of the latter type l>eeonie 
gradually replat^ed by setae (fig. 7) with very short, strongly curved falces with' 
the secondary tooth much larger than the terminal. In the )M>Mterior segments 
there is a simple seta with a rounded extremity doi*sal to the compound setae in 
each parapodium. In the last two or three segments there is also a ventral simple 
seta (fig. 8) in each parapodium, similar to the adjoining compound setae, but 
without the joint. There are usually two sekula (figs. 0 mid 10), slightly 
km>bl>ed and lient forwards at the end, in ea<¥h parapodium. 

The anterior dorsal cirri are distinctly segmented, but in both spiH^imans 
segmentation completely disappears before the middle of the body is reached. 
The first is longer than the rest, rather longer than the breadth of the body. The 
ventral cirri are cylindrical and not as long as the parapodia. 

The pharynx extends to the lOtb st^ment; its tooth is anteriorly situated, 
Tlio proventriculus extends to the eigliteenth stigment; it contains about 30 an¬ 
nular bonds. 

(lenm Tu ypaxosyi.lt s Claparcdc. 

Tuypakosyixis mm a Orul*e. 

JSyUis oebra^ Grube, (19), p. 86, Taf. iii., fig. 7. 

Trgpamayllis krohnil^ Olaparedc, (6), p. 98, 

J\ krohniif Be St.-Jo»epb, (48), p. 56 (180). 

T. McIntosh, (39), p. 169, PL L, figs. 9 and 10; Pi. li., fig. 1; PL btx., 
fig. 8; PL Ixxix., %. 18. 

f Earym^dim pietdf Kinberg, (31), non Elders, (10). 

ta^ueformis, Haswell, (25), p. 9, PL L, figs. 4 and 5. 

frypmosylUB M*ehar4i, Gravier, (16), p. 168, PL ix., figs. 12,13. 
tdmmefo^ Augener, (1), p. 230. 
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Whether Kinbergfs Eurymedusa picta is the satiie as TrypanoByllis sehra tnust 
remain somewhat uncertain until the type specimen has been re-examined. The 
original diagnosis of the former is not very adequate; nor are the figures of it in 
the ^^Eugenies Resa’’ of mueJi value in distijiguishing the 8j>ecies. But the name, 
and the locality afford some indication ^‘Port Jackson, Novae HoUandiao, summa 
aqua/’ On the other hand, the New Zealand and South Australian species which 
Ehlers put down as Eurymedui^a jAcia Kinberg, after examining Kinberg’s ori¬ 
ginal specimen, is quite distinct, and has been determined by Ben hem as a species 
of Odontosyllis (see OdontosylllH suteri Benham). 

r. zebra is not at all rare a little below low-water in Port Jackson, frequent¬ 
ing especially the roots of the Laminarian Eklonia radiata. It is one of the larger 
iSyllids, attaining a length of as much as 6 or 7 cm. Both male and female 
stolons are white with two pairs of red eyes. 

The mode of etolonisation in the Port Jackson form is that described by 
Marion and Bolmjtsky (45), and De St,-Joseph (48) as (‘haracterising T. cebret 
[Sec Potts (47), p. 13], When the stolon is ready for separation the stock ))ears 
ventralJy a small prolongation terminating in a pair of anal ciiri. 

Family EUSYLLTBAE. 

Genus S V n l in k s Oersted. 

Syllidrs jjONoauuKATA Oei'sted. 

Syllides longiclrrata, Oersted, (46), p. 11, Tab. ii., fig. 2 a-h. 

SylUde» lonyieirrata, Malmgren, (41), p. 30. 

Syllides longocirrataf Langerhans, (36), p. 548. 

AnoplosylUs fuha, Marion et Bobretzky, (45), p. 28, PI. ii. and iii., fig. 8. 

T SylUs ochraceaf Marenzeller, (42), p, 27, Taf. iii., fig. 1. 

Syllid^es longocirrata, De Saint-Joseph, (48), p. 165 (41). 

Syllides longocirrata, Augener, (1), p. 229. 

The three specimens of Syllides which I have obtained in Port Jackson 
agi*ee very closely with Marion and Bobretzky’s descrij)tion and figure of Anoplo- 
aylUs fulva except in one point, which may be of some importance. My speci¬ 
mens have well-developed lenses in the frontal eyes—a condition rarely met with. 
The posterior eyes have no lenses. I have not been able to see the ventral simple 
setae referred to by liangerlmns. The dorsal simple seta??, which are gently curved 
and blunt, occur singly on all the j)arapodia except the first three. 

The yellow corjmscles which are distributed over the whole dorsal surface of 
the peristomium correspond very closely with the constituent elements of the 
''yellow bodies” of the Exogoneae. In a female specimen ovaries rwcur from the 
nintli setigerous segment backwards. 

Genus Ei7RVSvniii.s Ehlers. 

ElTn¥STI.l<18 TTJBEHCUJLATA Ehlei’S. 

EurysylUs tuberculata, Ehlers, (6), p. 264, Taf. 11, figs. 4-7, 

Polymaattts paradoxus^ Claparede, (5), p. 109, PI. viii., fig. 3, 

I have seen only two specimens of this remarkable form, obtained at Point 
Piper, Port Jackson, among Algae. 
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Genus P i o x o b y l 1.1 s Malingrren. 

PiONosTUJB MKLAKX()KKi»HiL\^ 11 .sp. {Pliite xii,, ftgs. ll-l(>; Plate xiii., %, 1.) 

Complete, sexually mature specimens reach a lenj^h of about 1.4 cm. Mutli a 
breadth of about I mm., and contaui 65 to 75 segments. But many s|>ecimens 
show evidence of having lost a part of the fragile posterior region, which has 
become imperfectly regenerated. Thus a number of specimens contain only about 
26 to 50 segments of normal character, with or without tv narrow post<!rior con¬ 
tinuation of 3 to 12 small segments, obviously foimed by a process of regenera¬ 
tion . 

The general ground-colour in the living animal is yellowish, or greenish, or 
light pink. On the prostomium, just behind the eyes, is u transvei'w* Idack line con¬ 
cave forwards; this sends forw'ards a median longitudinal band whi<'h bifurcates in 
front between the oyes^. Usually the dorsal surface of the palju is dark with a narrow 
obliijue light line. Each of the first f<?w segments has a simple traiisvci'se bla<ik 
band across its dorsal surface. On a few segments (usually the fifth to the 
eighth, sometimes a larger number) there is a second transvci’se Iduck band. 
Further back again each segment has a single band, broad in the- niiddhs, nar¬ 
rowing laterally. These bands become sborter posteriorly and disappear alto¬ 
gether towards the middle of the body—the peas tenor part being eith<»r <lcv'oid of 
markings or with lighter grey ti'ansrerse lines. 8ome black pigment also occurs 
on the ventral surl'uc(* of a few of the most anterior segmeuts ol‘ the body. 
Similar pigment is also present in the pharynx, in the proveiilriiuilus and in the 
walls of the nepliridia. 

Vibratile cilia are present on the palpi, on the laternl borders of the seg¬ 
ments and in groups on the pnrupodia. Non-motile (sensory) cilia nr(‘ abundant 
on the tentacles and <*irri. 

The prostonuum (Plate xiii., fig. 1) is broader than long. TJic peristomium 
is visible dorsally for a short distance only. The eyes vary greatly in develop¬ 
ment, but are usually large and may touch or overlap: small frontal eyes are pre¬ 
sent, The palpi are large, entirely separate, divergent from dose to the base, 
with an almost oblong outline: but frequently their shape is disguised by various 
degrees of flexion. In the active living animal they arc usually extended almost 
vertically downw'ards and folded inwards at the ends, so as freipicntly to touch 
one another ventrally in front.of the mouth. The prostomial and peristomial ten¬ 
tacles are segmented, hut the segmentation is less distinct towards tlic base. The 
median prostomial tentacle is longer than the lateral, longer ilmn the prostomium 
and palpi together. The dorsal peristomial tentacle, longer than the ventral, 
is about equal in length to the median imwtoniial. 

The long, narrow^ pointed parapodia are about c(jual in length to half the 
breadth of the segments. At about the 23rd segment, a distinct notopodial rudi¬ 
ment with a small aciculum mokes its appearance, and persists throughout the 
rest of the segments. Each neuropodium has one, two, or B*>metiraes three, 
acicula and about fifteen to twenty long and slenrler compound setae. The 
aoioula (Plate xii., fig. 16) have a conical extromity surrounded at the base by 
n ring-like thickening. In the compound setae of the anterior region (Plate xii., 
fig, 11), the faloes, very long imd narrow in the case of the most dorsal, decreas(i 
in length ventrally, becoming quite short, but are all of the same essential charac¬ 
ter ; bidentate with the two terminal teeth nearly equal, the cutting edge convex, 
finely ciliated. Posteriorly (Plate xii., figs. 12-15) a change takes place: the 
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falcos boeouio shorter, and the secondary tooth comes to pi'eponderate over the 
terminal. In the parapodia of the most posterior region there are two sets of 
simple setae, one of the first set on the dorsal side of each bundle of eompouud 
setae, and one of the second set on the ventral side. The dorsal simple setae are 
slender hairs like the capillary Bwimmink setae; the ventral resemble the shortest 
and most ventral of the compound setae except in the absence of the articulation. 
In sexually mature specimens the segments containing the ripe genital products, 
and usually a few in front of them, have notopodial bundles of capillary setae; 
but these are very short, much shorter than the compound seta<i. 

The dorsal cirri are alternately longer and shorter; the longer arc in general 
about as long as the breadth of the body or a little longer; all are very slender 
and indistinctly segmented. Tho ventral cirri are short, rarely extending as far 
as the ends of the parapodia, and usually falling far sliort of it. In shape they 
are elongated compressed cones, the terminal portion comparatively slender. 
These ventral cirri are mobile to a quite unusital degree, tho slender tip moving 
about freely. The anal cirri are entirely unsegmented. 

When the proboscis is retracted, the ring of phar^mgeal papillae lies in tho 
fifth segment. In the eighth segment lies the single dorsal tooth, which is thus 
well behind its usual position, though it is still in front of the middle of the 
pharynx. The pharynx extends back as far as the thirteenth segment; the pio- 
ventriculus lies in the fourteenth to tho twentieth. The latter has about twenty- 
five rows of muscle-columns. 

There is no trace of schhsogamy. Mature males have the segments full of 
sperms from about the twentieth segment backwards, except in a limited regitm 
at the posterior end. The females, when mature, have numerous small ova in 
each the segments from about the twenty-third to about the fifty-fifth. Gesta¬ 
tion apparently does not occur. 

The nephridia are very conspicuous in tnost specimens owing to their walls 
contaiiing much black pigment. 

In spite of the fact that the union betwetm the palpi is absent, and in 
spite of the presence of the limited degree of segmentation in tlie tentacles and 
dorsal cirri, tins species seems to find its nearest allies in the members of the genus 
The position of the tooth, though it is not further beck than in 
certain species of SyUtB, such as S, prolifera, seems U) separate it from the other 
described species of PwnosyUi^, Apparently it comes nearest to wmamanni 
Tjangerhajm [(30). p. 246, fig. 11] and P. wemmannoidea of Augener [(1), p. 
223, text-fig. 30]. 

P. meUtemnephra is not rare among the roots of oar-weeds {Eklonia radhta) 
in Port Jackson. It is very alert and active and very fragile, m that complete 
spe<dmens are not easily obtained. 

PjONOSYnnis mVAmoATA Keferwtein. (Plate xiii., figs. 2 and 3). 

SffUis divaricaiaf Keferstein, (30), p. 111. 

SyUis norwowmea, Claparede, (4), p. 40, Taf. xiii,, fig. 24. 

PionospUtH diwrieata^ Langerhans, (36), p. 546. 

Pionofiyttiii 7 dimrkata, McIntosh, (38), p. 164, PI. Ux., fig. 12; PI lx fig 
7; FI, Ixxix.. fig. 17. ' 

The only spetnmen of this species which I have obtained is about 8 mm. in 
feni^h in the preserved condition and less than 1 mm. in greatest breadth. It 
was almost colourless in front when alive, but foi- black pigment in the proto^ 
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pliurmk eoreB of the radial muacle-flbres of the proventriculos; but throughout 
the greater part of its length it was strongly coloured with dark hrown^ almost 
black; pigment, not collected into transverse liues; but distributed over the dorsal 
surface and the parapodia, with a tendency to the formation, in places, of irregu¬ 
lar longitudinal lines. There are 43 segments, but scune have been lost. To¬ 
wards the middle, where the body is broadest, the length of the segments is about 
one-fourth of the breadth. 

The prostomium is a little broader than long, and bears four rather large 
eyes, the two of each side in close contact. The tentacles and dorsal cirri are 
entirely devoid of segmentation. The median tentacle is about three to four 
times the length of the prostomium, the lateral scarcely twice that length. The 
palpi diverge widely from one another, and their basal junction is of very slight 
extent. The dorsal peristomial tentacle is longer than the median prostoinial, 
about five times the length of the prostomium . 

The dorsal cirri are longer than Uie breadth of the segrments in front; shorter 
behind. The parapodia are simple and undivided, much shorter than the breadth 
of the segments. 

The setae (Plate xiii., figs. 2 and 3) usually about 12 in each parapodium, 
are very long and slender, and are all of one type, though decreasing as usual in 
the length of the falx from the dorsal towards the ventral side. The falx ter¬ 
minates in two teeth situated close together, the secondary tooth rather more pro¬ 
nounced than the terminal, and strongly hooked. No simple setae are present, 
but this may be due to the loss of the posterior segments. The acicula, two or 
three in number, are simple and straight and sharp-pointed or blunt. The ven¬ 
tral cirri are shorter than the parapodia, long, conical, but with a suddenly nar¬ 
rowing terminal part. 

The pharynx extends to the tenth segment: its median tooth, which is blunt, 
lies just behind its Anterior margin in the 5th segment. The pro veil triculus ex¬ 
tends to the 15th segment, and has about 30 rows of muscle-columns. 

Though there are ono or two points (such as the absence of frontal eyes) in 
which the single specimen does not agree witli the description of the European 
species, the correspondence on the whole is very tdtise. 

Genus ODOKTOsyni.is Claparede- 
ODONToevLus DJ2TECTA Augencf. 

OdontoB^m^ dBUcta Augener (1), p. 236, Taf. iii., %. 33 and text-lig, 34. 

I have obtained five specimens which seem to be referable to this species— 
three mature males and two mature females. Since Augener had only a single 
incomplete^ specimen before him, I Am ahk to supplement his wjcount witli siuidry 
additional particulars. 

The largest specimens are about 6 mm. in length and contain 35 to 40 
fegmeats. There is no definite colouration apart from the colours of the internal 
organs. Yibratile cilia are widely distributed on the surf act—on the palpi, on 
the pitmtomium, on the peristomium, on the borders of the st^gments, and on the 
ptur«q;H>dia. Hon^motile (sensory) cilia are also abundant, and are specially elon¬ 
gated on the inner bc^ers of the palpi. 

in the xtudei the anormouB eyes occupy a large part of the dorsal portion 
ei the pnmtemitu^ and poateriorly those of opposite aides are only Separated by 
a very narrow intmdij hi one speeimen they bulge out beyond the normal limits 
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of tile prostoiniuni. In the Hpecimen last referred to there is no clear indication 
that there are two eyes on each side, and only one lens is Uistinguisliable; but in 
the remaining males the anterior and posterior eyes, though intimately united, ore 
to be distinguished by their separate lenses and by slight fissures. In the female, 
on the other hand, the eyes are fpiite small and separate; in front of each an¬ 
terior eye is a small frontal eye which appears to liave a small lens. 

The palpi are ijuile eonspicuous both in the living and fixed spcidmens. 
Their basal parts are fused to roriu a transverse bridge in front of the mouth. 
From this bridge, the anterior edge of wdiieh is slightly in front of the anterior 
border of the prostomium* separated from one another by a wide interval, arise the 
free portions of the palpi as ovate processcjs projecting forwards in front of the 
prostomium, or doubled bat'k on the ventral side. Tlane is no trace of a nuchal 
prominence. 

The tentacles and cirri present no trace of definite segmentation, tliough ir¬ 
regularly annulated. The median tentacie is about twice the length of the pros¬ 
tomium, the lateral a little shorter than the median. Of the ptu'istomial tentacles 
the dorsal is, as usual, tlie longer, and is, approximately, of the sanm length as 
the lateral prostomial. Of the dorsal cirri the first is much longer than the 
others, and is ab*>ut the length of the median tentacle or a little kmger. The 
rest are alternately longer and shorter: on the jn'erage tludr length is about *M|nal 
to half the breadth of the body. 

The parapodia are bilobed, the posterior (dorsal) lo})e being the larger. 
There are ten or twelve compound scdae in t^ucli purapodium. These, which are 
figured by Augener (Text-fig. 34), have short, unidentate falces. On the dorsal 
side of the compound setae in each pjtrapodium there is, in all but the first 8 to 16 
segments, a very fine capillary simple seta; no ventral simple setae were found. 

Capillary swimming setae are present in one of the male specimon.s from the 
14th segment backwards, absent in the others. 1'here is a single acfieulum with a 
slightly knobbed extremity which is distinctly bent backwards. The ventral cirri 
are broad, ovate, shorter thmi the parapfalia. 

The pharynx extends as far bock as the 6th segment; the pro ventrical us t<^ 
the 10th. The pharyngeal teeth are somewhat difficult of anadysis. But there 
seem to be six teeth and two jaw-pieces, two of the teeth being closely connected 
with the latter, and the remaining four free between them. This is very near 
what is described and figured by Marensseller [(42), Taf. iv., fig. 2D] for Odonto- 
sylU$ virescens (O, ctenostoma). 

In the females, ovaries occur from the 0th or 7th segments backwards. In 
the male, testes begin about the Otli segment. A limited region, comprising the 
11th to the 14th segments, is in all three specimens specially developed, with large 
testes in the 13th and 14th, and the body-cavities distended with ripe spermatozoa 
which are absent in the rest of the body. 

The specimens wore found among Algae at WatsonV Bay, Port Jackson. 

Augener, on the strength of the enlarged eyes, compares his (). (hteota with 
O. hyalina Grube; but there seems to be sutficient evidence to prove tliat the 
loature in question is a sexual and not a specific character. Apart from this, the 
affinities of 0 . detecia are much more with 0 . ctenostoma, with which Augener 
makes no comparison. In fact, the only diffetcnces to be detected are the ab¬ 
sence of the nuchal lobe, and also of the dorsal, simple, hooked setae, which ac¬ 
cording to Langerhans [(36), p. 656, fig. 16a, h.l and St.-Joseph [(47), p! 53, 
177], oeour on the more pofiterior parapodia in the latter speem. 
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Odontosyllifi ful^^uram, Audouin ot Edwards, Ann. Sci. nat., t. xxix., p. 229 

Odontosyllis fulf/^trans^ Mclntosli, (39), p. 178, PI. xlix., %. 5; FL lix,, figs. 
15 and 15 a and 6; PI. Ixx., %. 11; PI. Ixxx., ftg. 4. 

For further synonymy see McIntosh. 

I have obtained only two specimens of an Odontosyllis wliicb, it’ not identical 
with the European and North American species above named, is very nearly 
related to it. 0. ftdguram seems to bo characterised by the ^rcat length 
of the provcntriculuH, running tlirough ten or eleven segments, tlie hooked Mees 
of the compound setae with a minute tooth near the middle of the cutting edg^e, 
and the absence of nuchal or ixxupital lobe. 

In the living condition the Port Jm*kson specimens were of a l)ro\vuisli colour 
with irregular whitish flecks; the eyes were red. The only complete specimen is 
about 7 mm. long, with about 50 segments. In one the pigment of the two eyes 
on either side is to some extent eoalescent; in the other the two arc close to- 
gctliei* but clearly separated; in the former a pair of frontal eyes are represented 
by a pair of ventral!y placed minute specks of pigment. 

The teeth in the retracted c-ondition of the proboscis lie in the J'ourih seg¬ 
ment. As far as can be made out they are six in number. A striking feature 
is the presence in the wall of the pharynx, just behind the teeth and immediately 
in front of the anterior end of the proventriculus, of an opaqne ring which ap¬ 
pears quite black in the (deared specimen. A similar appearancti on a smaller 
scale is observable at the posterior end of the proventriculus. These two dark 
bodies are evidently the proventrioular glands, anterior and posterior, wJiich T 
d«8cril>ed in the Exogoneae, They, or at least tlie anterior, occur in all SglUd^ea 
, ho far as I have observed; but they are usually very incojispicuous and only recog¬ 
nisable in sections* or, in the ca»e of some of the Exogoneae, in favourably stained 
entire specimens. 

ODOK'DOsynLiM SITTER! Benham. 

Odontosylhs suteri, Benham, (2), p. 101, Ogs. 1 and 2. 

EurpmedtLsa picta, Ehlers, (10), p. 21. 

Non Euryniedma p/cra, -Kinbcrg, (31). 

Odontosyllu suteri has been found by Benham at vm'iouH points on the 
oooAt of the: South Island of New Zealand, and also occurs at Uie Kermaxlec 
Islands. I haye only hitherto found twa» Bpeciinciis in l*ort Jackson. Ehlers^a 
confusion of this B(>ecios with Eurpmedma incta of Kin berg is refHri'cd to under 
TrypmosplUs sehra* 

(9. mieri is characterised (1) by the presence ot a welli narked nuchal lobe, 
(2) by the falx of the compound setae terminating in a single tooth, but having a 
/Wondary tooth*^ about the middle of the concave edge, and (3) by the very 
long proventricuius running through 15 segments. As in O, fulguram the pro- 
ventricular glands are very conspicuous in the cleared specimen. 

,! I am indebted to Professor Benham for New Zealand specimens. 

Odontostllis vbeycinetknsis Augener. 

OdontvsyUut frepeiiteten»ky Augener, (1), p. 234, PI. ii., %. 7; text-%. 33. 

T have obtained only one fipe<dmen of an OdontosplUs wliich is certainly 
identical with Augener^a O, freycinetenm from Western Australia. It i« 4 mm. 

*A trace of the aAiterior ghuula is dietinguishabie in Augenor'a dgure of O, e-/andu' 
(Taf. iii., dg. 37). 
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ionf?) find compi'iBaB only 24 segmentBy but is obviously iuoomplBto, It is ol a 
general grey colour, darker in the region behind the proventriculoa tlian in front, 
l^ho colouration proves under the microB<*<ope to be due to the presence of in^egular 
patches of black pigment partly arranged in broken transverse lines. This occurs 
not, as is usually ihe ease, in the dorsal integument, but deep within the muscular 
layers—premimably in the peiitoneuni. 

The pharynx and proventiiculus ai'c displaced owing to ntpturc; the teeth 
and jaw-^pieces, so far as they can be seen, closely resemble those of 0, detecta. 
The acicula do not end in a simple point, but are sharply lient forwards at tl»e 
oxtremity. 

Genus A m n l y o 8 y n n i s Grube. 

AMBLYOSYtiUS aPBOTABifiis Johnstoii. (Plate xiii,, figs. 4-10). 

PteroaylUe (Qattiota) spectahtlkj Jolmston, (29), p. 195, PI. xvia. figs. 1-7. 

PierosylUs formosa^ Claparede, (4), p. 4fi, PI. xiii., figs. 30-34. 

Pterosyllk pUctothyncha, Marenzeller (42), p. 47, PI. 5, fig. 3. 

Amhlyosyllk Madeirmm, Langerhans, (30), p. 501, PI, 32, fig. 19. 

Pterosyllis {Gattiola) ftpeciahitw, St.-Joseph, (48), p. 03, PI. 0, figs, 04-07. 

This small Hyllid occurs sparingly among the roots of Eklonia a few feet 
Iielow Jow-water mark in Port Jackson. 

The length is about 1 cm . and the number of segments 14 to 30. Some 
specimens are colourless or nearly so, or have only the dorsal cirri pigmented; 
others, in addition to the pigment in the cirri, have an elabornto pattern formed 
of dark pigment on the dorsal surface of the segments; others have a system 
of trausvem violet lines. In some female specimens, two longitudinal violet 
lines run Ibroughont the intestinal region. In some the only internal colouration 
is due to the orange intestinal epithelium. The tentacles and cirri, including the 
ventral, are full of mulberry-shaped glands which discharge fine thread-like bodies. 
All the tentacles and the dorsal cirri are alike in not being distinctly segmented 
at their bases. Tlie prostomium, (Plate xiii., fig. 4) rounded in outline, bears 
two pairs of eyes of variable size dorsally and a third, very minute, pair in front 
of them, but on the ventral surface, and therefore directed downwards. The 
median tentacle is about ten times the length of the prostomium, the lateral about 
four or five times. The palpi (PI. xiii., fig. 5) are very short, scarcely visible from 
almve, united together for a short distance in front of the mouth to form a sort 
of upper lip with a median suture; laterally each extends outwards so as to pro- 
jc(?t slightly beyond the lateral border of the prostomium. 

The peristomium, small and closely united to the prostomium, bears dors- 
ally and laterally, widely aej>arated from one anotlier, a pair of ciliated lobes 
which repnwent the ‘‘ailerons occipitaux’* or nuchal wings of other species. These 
may lie short and globular, or may he elongated so as to extend back over the 
first setigerous segment. The dorsal peristomial tentacle is longer thim the 
ventral, about the length of the lateral prostomial. 

The parapodia (fig. 6) have a very distinct anterior lobe or lingula, 
bears some 5 to 12 stout, bidentate, compound setae (figs. 7 and 8) witli very fine 
and short cilia cm the cutting edge. The acicula, usually five or six in each 
parapodium, are straight and pointed. Tbe dorsal cirri are much longer than 
the Wdth of the body in the living and active condition; they are not defi^ly 
segmented towards the base. The broad ventral cirri are longer than to para¬ 
podia. The penultimate segment has two pairs of jointed cirri, to dofStd tha 
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iOBgeXf considerably longer th^Mi the breadth of the the ventral composed 

^ only two or tluree The anal cirri are similar to the dorsal. 

The oral end of the pharynx iii provided with a cirdet of six well-separated 
taetiii (figs. 9 and W)f each of which is divided into five sharp cusps, the central 
one larger than the others. 

The Port Jackson Amhlyo$pUi8 is very nearly related to that found at Dinanl 
by St.-Joseph and regarded by him as being identical with Guttiola spectabitiit 
of Johnston (29), PterosylUs pleeiorkyncha of Marenzeller (42), and 
P. mad^rensii of Langerhans (36). The apparent greater lateral ex¬ 
tension of the palpi in the Australian form, together with the varia¬ 
bility in the length of the nuehal wings and the presence of the ventral 
eye-spota, are probably not of crucial importance, while the con^pondence of the 
setae and aeicula and the peculiar glands in the tentacles and cirri, with the 
threads which they discharge, correspond closely with St.-Joseplfs descriptions. 
The only discrepancy that appears to be of importance is with regard to the teeth. 
MarenzelWs figure [(42), Taf. v., fig, 3D] of the teeth of his PterosylUs plector^ 
hyncha is much nearer what is to be seen in the Port Jackson specimens than St. 
Josephus description and figures [(48), p. 65, PI. 9, fig. 66], In spite of these 
apparent cliiSerenoeB it appears probable that the European and Australian forms 
will prove to be identieal. 

Augener (1) found only fragments of an AmblyouyUu in tlie Hamburg Ex¬ 
pedition’s eoUection. These he considered to agree well with Ehlers’s pro«o«a 
from Magellan (7). 

PamUy AUTOLYTIDAE. 

. Genus AiTTOLYTua. 

AuTOhvrua paohyobbtjs Aug. 

Auiolytus pachyeems, Augener, (1), p. 267, fig. 11 and 12; Text-fig. 40. 

The Port Jackson species of Autolyttia which I refer to the above species is 
characterised by its extremely brilliant colouration, but aJcohol-preserved speci¬ 
mens after a time completely lose all trace of this, and Augenefs statement “Die 
■^^arbung ist cintonig gelblich weiss ehac besondere zeichnung” becomes applicable 
to,them. 

The most striking superficial feature of thee living worm is the presence in 
the middle of the dorsal surface of each segment of a bright blue or purple spot, 
uaually rounded, but sometimes produced into a transverse streak. This occurs 
both in the stock and in the stolons at all stages. The ground colour is red or 
orange. 

The stock is about 6 mm, iu length and contains about 60 segments. The 
proventriculus lies in the 7th and 8tfi, or 8th and 9th aegmoJits; in one specimen 
it was more elongated, extending from the 8th to the 12th . The first stolon is 
produced b^^tchieogamy. Later a chain results from gemmation. The separated 
off female stolons containing each about 30 segnmuts at first swim about actively 
and are provided with capillary swimming setae on all the segments except the 
first seven or eight. AftWards the capillary setae become lost, and a little 
before or shortly after thi« takes place the ova are discharged, to be subsequently 
carried about enclosed in a capsule on the ventral surface of the parent, 

A male stolon has about the same number of segments as the female and hm»> 
capillary setae on i^i the segments except the first three. 

In tdi stages the first pair of dorsal cirri are much longer than any of the 
rest except the se(iond whiA approaches it in length. 
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EXPLANATION OP PLATES. 

Plate X. 

Pig. I. Svllis varitgaia. One of the compound setae, (x 1600). 

Pig. 2. ^llisvariegaiu, Acioula. (x440). 

Pig. a. S^lis p§cHnans^ n. ep. Dorsal view of head and anterior region of body, (x SO). 
Pig. 4. S, pectinanSn Outline of parapodium in the anterior region seen from the dorsal 
side» with the acioula. 

Pig. 6. 5. pecUnans, One of the compound setae, (x 1040). 

Pig. 6. S. pecHnans. Dorsal simple seta, (x 1040). 

Pig. 7. 5. truncata, n. sp. Dorsal view of anterior region, (x 100). 

Pigs. 8-0. 5. iruncata. Compound setae, (x 1040 and 1400). 

Pig. 10. S. truncaia. Dorsal simple seta, (x 1400). a 

Pigs. 11-14. 5. tmncaia. Aoicula. (x 1400). 

Pig. 16. 5. gracilis. Acioula. (x 1040). 

Plate xi. 

Pig. 1. Iwllis puntiulatat n. sp. Dorsal view of anterior region^ magnified. 

Pig. 2. S. punctfUaia. Outline of parapodium fiom above. 

Fig. 8, S. punciulata. Compound seta of the anterior region, (x 1040). 

Pig. 4. S. puHctiUaia. Compound seta of the posterior region, (x 1040). 

Pigs. 5-10. S. pnnciutata. Dorsal simple setae, (x 1040). 

Fig. 11. S/punclHlala. Ventral simple seta, (x 1040). 

Pigs. 12-18. S. punciulata> Acicula j^x 1040). 

Pig. 17. S. parlurienSt n. sp. Anterior region, (x 140). 

Pig. IS. 5. parturiens. Kost dorsal compound s^a. 

Pig. 19. 5. augentri. n. sp. Dorsal view of parapodium (x 440). 

Pig. 20. S. a^eneri. Most dorsal compound seta, (x 1400). 

Pigs. 21-22. ^ augencri, Aoioula. (xl400). 

Pigs. 28-20. 5. kinbergiam Haswell. Compound seta (x 1040). 

Pig. 27. 5. kinbergiam. Acieula. (x 1000). 

Pig. 28. 5. coruscans Haswell. Head, magnified. 

Figs. 29-81. S. coruscam. Compound setae, (x flOO). 

Plate xii. 

Pig. 1. ^llis kinbergiana. Anterior region, dorsal view. 

liHg, 2. S. kinbergima^ Outline of parapodium as seen from above, (x 240). 

Pig. 8. S. ferruginea Langerhsns. Dorsal view of anterior extremity, magnified. 

Pig. 4. 5'. ferruginea. One of the most dorsal of the compound setae, (x 1040). 
Pigs. 6-7. 5. ferruginea. More ventrally situated compound setae, (x 1040). 

Pig. 8. S, ferruginea. Ventral simple seta, (x 1040). 

Pigs. 9-10. 5. ferruginea. Acioula. (x 1040). 

Pig. 11. MonosylHs melaenonephra, n. sp. One of the most dorsal compownd setae of 
the anterior seraents. (x 1040). 

Pig, 12. P. melaenanephra. One of the most dorsal setae of the posterior segments. 

Figs. 18-14. P, melaenonephra. Compound setae of posterior segments, (x 1040). 
Pig. 16. P. melagnonephra. Ventral simple seta of posterior segments, fr 
Pig. 10. P. melaenonephra. Aciculmn. » ix 

Plate xiii. 

Pig. 1. Pionosyllis melaenonephra. Anterior region, magnified. 

Fig. 2. P. divaricaia Keferstein. Most dorsal of the compound setae, (x 1040) 

Pig. a. P. divaricaia. More ventral compound seta, (x 1040), ' 

Pig. 4. AmblyosylHs speciahilis Johnston. Anterior region, dorsal view. 

Pig. 6. speclabilu. Ventral asi^ot of head in outline to show the palpi and the 
ventral eyes. 

Pjg. (>. A. spectaoilis. Outline of parapodium from above. (x240). 

PSjf- 7. A. spectabilis Most dorsal compound seta, (x 1()40), 

Fig, 8, A. spectabilis More ventrally situatwi compound seta, (x 1040). 

Pig. 9. A. speciabilis. Circlet of six composite teeth round the rim of the nhitfviiir 
10. A. spec/Mlfs. One of th* twth. (* 1040). un oi tno pnaryn*. 



THE CARABIDAE OF TASMANIA* 


By Thomas H. Sloanb* 

(With four text-figures.) 

This pepej' is founded oft the Carabidae from the collection of the late Mr. 
Augustus Simson, of Launceston, which has recently been aoxioired by the Tms- 
tees of the Booth Australian Museum. In addition, I have been able to examine 
the large collection of Carabidae made by Messrs. H. J. Carter and A. M. 
Lea in northern and westeni Tasmania during the month of January, 1918, which 
consisted of 61 species; 14 of these were new species, of which 11 were not 
represented in the Simson collection. The Tasmanian species in my own collec¬ 
tion, some belonging to Mr. Lea, and some sent by Mr. F. M. Littler from 
Launceston have also been seen. 

The type specimens of the new species dest'ribed in this paper have been 
sent to the South Australian Museum. 

Synopsis of Paper. 

(1) Introduction. 

Soutellar striole of the Carabidae. 

Tarsal vesture of the Carabidae. 

Umbilicate punctures of the elytra of the Carabidae. 

Anterior cotyloid cavities of the Carabidae. 

Middle cotyloid cavities of the Carabidae. 

Anterior tibiae and tibial spurs of the Carabidae. 

Components of the Tasmanian Carabideous fauna. 

Key to tribes of Carabidae in Australia and Tasmania. 

(2) The Carabidae of Tasmania and islands of Bass Straits. 

(3) Appendix. List of species not dealt with in the body of the paper. 

Inthoduction, 

Scutellar atriole. In the Carabidae the elytra have usually nine striae and a 
short striole at the base of the first or seftond stria known as the scutellar striole.* 
There are many variations from this normal pattern; sometimes the elytra are 
without any striae, while in PionefCA australis Mach, there are twenty-five striae; 
probably every number from one to twenty-five occurs, but 1 only know of more 
than seventeen as occurring in some species of Planetes and in the genus Polij- 
sUehus, Only the scutellar striole will be considered, in order to obtain on idea 
of its taxonomic value; for, though it has been used as a classiflcatory character, 
its morphology and origin do not seem to have been given attention. The 
Carabidae must originally have had the elytra lO-striate, the scutellar striole 


•Sometimes in the tribe Pterostichini a well developed tenth stria occurs, but 
in such cases the aeries of umbilicate punctures is found in the usual position on 
the ninth interstice* so that in these cases it seems evident that the extra stria has 
been developed on the ninth interstice. 
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being the rudiment of a stria now more or less lost. The clue to the 
original striation of the elytra may be found in tJje tribe Migadopini of the 
Southern Hemisphere, and in the Holarctic genus FelopMlaf where an extra 
second stria is found basad from the apical declivity* The text figures given 
below show the four distinctive forms of the nonnal Carab striation with regard 
to the seutellar striole. 

Fig. 1 is the pattern of the striation in Caiyptogonia ater SI.; a Migadopid 
from Tasmania, viz., ten striae on the hasul two thirds, and nine towards the 
apex as a result of the abbreriation of the second stria. 

Fig. 2 shows the Junction of the first stria with the remnant of the second 
stria as exemplified by DicrocMle xyentraliH Blackb. 

Fig. 3 gives the second stria reduced to a striole at the base of the second 
interstice as occurring in Gnathaphanm herbacGm SI. 

Fig. 4 is drawn from the elytra of Cataclromm eheyi to show the commonest 
form of striation in the Carabidae; here the base of the first stria has iKjftome the 
seutellar striole owing to the capture of the first stria by the second. 

It may be assumed that a strong tendency towards the reduction of the ori¬ 
ginal second stria by shrinking away from the apex must have developed very 
early in the histoi'V of the Carabidae, and that in many cases the reduced second 
stria became united with the first; this union of the first and second striae has 
then been the means of the tendency for the elimination of one stria having been 
transferred to the basal part of the first stria. Often the second stria hins been 
completely lost where the reduction has continued on the second interstice, but 
it is very rarely that when the base of the first stria has become the stride, it 
has been altogether atrophied. 





Mg. 1, Calyptogonid ater Sloane. 

Fig. 8, Gmihaphmus herbaceus filoana. 



Fig. 2, DicrochUe vmtralis Blackburn. 
Fig. 4. OitadrOfHus eheyi White. 
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Vesture beneath joints of anterior tarsi in <i. The vesture of the aoder- 
surface of some of the joints of the anterior tarsi (also of the middle tarsi in 
bome cases where the anterior tarsi are clothed beneath) has long been reco|^ 
nised as an important character for the classification of the Carabidae; but I 
have seen no notice of its probable course of development. To have the under¬ 
side of some joints of the tarsi clothed beneath is essentially a character of the 
male; very rarely the basal joint of the female is dilatate and clothed beneath, e,g*, 
in the American genus Stenomorphus, and in the Australian species Notonomus 
tques Cast,, and N* parallehmorphm Chaud. The vesture assumes two main 
forms, viz., the spongiose and the biseriate forms. Tho spongiose vesttu-c is 
older than the biseriate vesture, and is that from which the latter is derived; it 
alone is found in the Carabidac-disjunctae; the tribes Migadopini and Hiletini 
of this division have four anterior tarsi dilatate atui clothed beneath. Most 
of the tribes of the Carabidae-oonjunetae have the biserato form of the tarsal 
vesture, but spongiosc vesture occurs in the Broscini and Pelecini of the f.ara- 
bidae-uniporfGratae, and in the Chlaeniini, Oodini, Licinini, Agriini, Dryptini, 
and Braehynini of the Carabidae-biporforatae. The Harpaliai are the only tribe 
known to me in w^hich both the spoiigiose and biseriate types of tarsal venture 
occur, and hero is found the clue to the derivation of the biseriate from the 
Bpongiose vesture. In the genus Amblf/stomus the bnishes of Hfjuaruac beneath 
the joints of the four anterior tarsi are dense with a longitudinal line dividing 
them in the middle, so that actually the squamae are arranged bilaterally. Any 
bilateral form would have an equal number of roivs of squamae on each side of 
the joints; this can be seen in the American genus Anisotarms^ and in some 
species of Diaphoromerus. At any decrease in the number of row's of s<jnamae 
which occurred, one row' would go off on each side, and so the biseriate type 
of vesture would develop. That this might Ix*. the case may be seen by ex¬ 
amining Anisodaciglus discoidem Dej., a North American species, which has 
eight rows of squamae on the second joint of the anterior tai-si, but only four 
on the second joint of the middle tarsi. If this view of the origin of the 
biseriate type of tarsal vesture be awepted, the fact that this form occurs in 
one division of the tribe Harpalini and in the tribe Pterosti(^hini, is to be con¬ 
sidered a case of analogous variation, and not as any evidence of affinity; the 
occurrence of spongiose tarsal vesture in the Harpalini suggests that this tribe 
is more ancient than the Pterostichini, a tribe with only the biseriate form. 
Seeing that the tendency to reduction has only to he carried one step 
beyond the biseriate form of vesture to result iu the tarsi becoming naked be¬ 
neath, it is not astonishing that naked tarsi in the male appear iu all directions 
throughout the Carabidae; genera have been proposed only on the character of 
unclothed tarsal joints, but it may be confidently asserted that this negative char¬ 
acter is not of generic value. 

Umhilicate punctures of elytra. It seems evident that the interstices of the 
elytra represent the longitudinal veins, and the striae the intersptu^es of the upper 
wings of the inaeot-group from which the Coleoptera are derived. In the Cara¬ 
bidae, on one or more of the odd interstices of the ordinary 9-striate elytron, 
may be found sensitive setae rising from umbilicate punctures. Dr. G. H. Horn 
has used the terms ^^ocellate^' or "dorsal punctures” for these setigerous punc¬ 
tures; but, seeing that they have often eonsiderable taxonomic value in the family 
Carabidae, it seems necessary to have one definite and unvarying term for them ; 
the name umbUicaie punctures, which has been applied to them already, might 
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#ftli ttdvanfcftgre fce twtiidt^d to them when d^ecribing Cambidae. Umbilioate 
l>tiii<d;ttros are often wantiteg from all the odd irteieUoes the nintlt Dt. 

G. H. Horn has said that they are wantitef from the tiinth interstioe m the 
genera P<wi«i(^eiw^ MicriwySf and Apotomutij but I am not sure that such is ^the 
eaae; in and Mieri^xps they seem to bo bidden by the setosity of the 

intotntioe> hnt I eonsidered I deteeted nmhilieate punctures in Pmajj^e^; Ap0to~ 
mm Bhows^ in froah speehnens, at least one long sensitive seta near t)ie base 
and another near the ape« of the ninth stria; if these setae are not rubbed olf> 
the punctures from which they rise may be discerned. 1 regard these sensitive 
setae of the odd interstices of the elytra as homologous with the “macrotnohia'* 
found by Dr. Tiliyard on the wings of the Mecoptera; and this gives n n^ason 
for thair position mtd taxonomic value. 

AnUrior cotifioid cavities» In the first division of the Carabidae, or sub¬ 
family Carabinae (here called Carabidae disjiinetae) the anfterior coxal cavities 
have one opening inwards; in the second division, or subfamily Harpalinae (here 
called Carabidae conjunotae) there may be either one or two openings inwards;* 
therefore 1 have further divided the Carabidae conjunctae by this character into 
Carabidae unipexforatoe and Carabidae biperforatae. The division of the in¬ 
ward opening of the anterior cotyloid cavities into two foramina is caused by 
a chitinous crosspiece which extends at right angles from each nde of the /Jtite 
furca. 

Attention may be drawn to an aberrant modification of the biperforate torm 
of the cavities found in the genus Sitphomorpha^ where the point of each 
epirnerum has moved forward and become attached on each side to the chitinous 
crossbar of the cavity; this results in Silphomorpha showing but one opening in¬ 
wards, which is not homologous with the single opening of the uniperforate 
cavity, but with the anterior foramen of the biperforate cavity. Silphomorpha 
has the antefurca very short, the posterior part of the anterior coxae more ex¬ 
posed than usual, and the posterior opening of the ordinary biperforate cavity 
completely lost owing to the shifting forward of the opimera. Our other Pseu- 
domorphid genus Adelotopus has the ordinary biperforate form of the cotyloid 
(cavities, and the antefurca of usual length. It may be noted, m a case of analo¬ 
gous variation, that the anterior coxal cavities in the family Hydrophnidae re¬ 
semble those of SUphomorpha, 

The results obtained by the use of the different forms of the anterior coty¬ 
loid cavities in the classification of the Carabidae are satisfactory, and a great 
help in determining the position and affinities of many genera in the family* 
but their use causes the arrangement of the tribes to differ greatly fi-oin the 
system now generaUy recognised. Taking the “Catalogus Coleopterorum 
Europae ”(1906) as a standard of the present arrangement of the tribes, the 
plan here adopted brings about the following changes of position. The Scari- 
tinae, Elaphrinae and Loroeeiinae would come first, followed by the Omophro- 
ninae and the Cai-abinae; the position of the tribes from Morioninae to Peri- 
goninae would romain the same; Oranigerinae, Harpalinae, Zabrinae, Amarinae 
Pterostichinae, Masoreinae, and Odaeatothinae would follow as members of the 
Carabidae uniperforatae {but my arrangement of the tribes of this divisiott 
would not be the same as in ^e Cataldgua). Apotominae, Panageinae Chlae- 
iiiinae, Oodinae, Licminae, Lebiinae, Bryptinae,^ and Broehyninae would be placed 
in the Carabidae biperforatae. The position of the following tribes in mv m- 
tern may be indicated r—Anehonderini and Bgini to be included in tiie O^eaxh 
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as siaggestod by ^haum; OraUaj^mi (a$ ty|u:&ed by the genua 
oomes into the (yarabidae unipertorate; Mormalyeini, Agriiui^ Anthiini^ fim&h- 
iptmni, and Orthogonini, all a# which I have examinod^ belong to the Cai*4bidae 
biperloratae. 

With regard to the plan of having names for the six great Bectiona into which 
the aystem here advocated divides the Carabidae^ it has seemed to me that an 
undoubted benaftt of definiteness results from its use, therefore 1 hojj^ it will 
prove acceptable to 

Middle coml emM^ As a matter of some interest it may be placed on 
record that in the Car|^bf|a generally (including UetriuH) the middle coxal bavi- 
ties are confluent, the m^ostemum being arched to cover the opening between 
the cavities by its meeting with the metasternum between the coxae; lout^ m the 
tril)e Oaaenini, as far as, I have observed, eatdi coxal cavity is completely de^ 
fined, and separated from the other by a chitinous partition, as a result of the 
close and continuous attachment of the inesosternum and inetasternum. Further 
investigation on this subject is required, both in the Carabidae generally, and in 
the Osaenini, where my observations Imve been etuiflned to two species, vix., 
F»eudoaaena orientals Klug., and Myntropomutt mhcoetatus Chaud. 

Anterior tibiae .—The spurs and their position. Hitherto authors seem to 
have recognised practically only two plans, as far as the position of the two 
spurs of the anterior tibiae are concerned, vix, (1) both terminal (as in Cwror 
htw), (2) one above the other (as in the Scaritini); but there is a want of exaiOtr 
ness about this statement of the case, as may be readily seen by anyone who 
will examine the position of tho spurs in the tribes Oxaenini, (yarabini, and Scari- 
tini, not to mention others. One of the spurs never varies in its position 
throughout the Carabidae, it is always at the inner side of the apex of the 
tibia; in the tribes Metriini and Oaaenini, the other spur is opposite the iwner 
one at the outer side of the apex; here there can be no question as U) both 
spurs being terminal, nor a» to which is the inner, and which the outer. An ex¬ 
amination of any member of the tribe Carabini will show that it is tlie spur 
oorresptmding to tbc miter one in the Ozaenini that is the one which, by a 
change in position, becomes placod on the lower side of the tibia, a little ob¬ 
liquely above the inner spur; it is fur more distant from the apex in the Seari- 
tini and other tribes. Dr. G. H. Horn habitually used the term ‘Tnner*' for 
the spar which varies in position; tliis is evidently an erroneous term, and seeilig 
that in es^ery case, where it is not opposite the inner spur at the outer side of 
tlie apex, it is more or less above the apex, the term upper would seem more 
suitable tor it; also I think the words *‘both spurs terminaf^ can only accurately 
be applied to the tibiae in the tribes Metriini and Oxaenini. Whether the posi¬ 
tion of the spurs in Metriini and Oaaenini implies any relationship between these 
tribes T am not prepared to say, but I believe the form of the anterior tibiae 
found 5n these two tribes is the most archaic now existing, and I attach a high 
value to it. 

Components of toe Tasmakuv Cauab-fauna. 

The Carab-fauna of Tasmania includes 18 tribes, 60 genera, and 183 species 
[and there are, besides, 1 tribe (Chbeniini), 1 genus (Chlaenim) and 9 species re¬ 
ported from the islands of Bass Strait; sIsq, the introduced Laemostenw com- 
plmatm Bej> J Two tribes, 8 genera, and 59 species have not yet been found 
on the mainland of Australia; this endemic part of the fauna is essentially 
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Antarctic. On the whole the Carab-fauna t)f Tasmania is an Australian one 
modified by the preticnce of a greater proportion of Antarctic forms than occur 
in the fauna of the continent, and by the absence of the numerous oriental 
tribes, genera and species that are such a conspicuous eharar-tei* of the Carabidae 
of Australia. 

Keeping in view accepted geological opinions, it is (‘videni there may w^ell 
be three component parts in the insect fauna of Tasmania, viz., (1) an original 
MesQjSoic fatuift similai* to that of Australia in the Mesozoic era; (2) an Antarc¬ 
tic element introduced along with the Marsupials not later than the Miocene; 
(3) an inflow of immigrants from Australia in late Pliocene and Pleistocene 
times. Of these, the Antarctic will be the most easily discernible, for the other 
two components are parts of one fauna, as it appeared before and after the long 
Eocene-Miocene separation between Australia and Tasmania. It is obvitms that 
the glaciation of Tasmania during the Koscuisko epoch (Pleistocene) must have 
profoundly affected both the original (Pre-Tertiary) and Antarctic (Eocene- 
Mioceno) faunas, for only on the low lands could any insects have survived. 
This glacial period must also have prevented the access to Tasmania of many 
warmth-loving Australian groups during the last union of Tasmania with Aus¬ 
tralia, and it will hsve Mped the spread of Antarctic species along the corddlcra 
of Eastern Australia. 

I take the present opportunity to draw attention to a striking fact which is 
disch>aed by studying the present distribution of dragonflies. In the list of genera 
of dragonflies given by Dr. R. J. Tillyard in his book, “The Biology of Dr.ngon- 
flies/’ p. 300, lie enumerates for the order Odonata, 362 geiw*ra belonging to the 
different zo<5geograpbical regions of the world. These are distributed between 
the different regions in the following numbers:—Neotropical region, 111 genera; 
Nearctic, 24; Palaearctic, .14; Ethiopian, 70; Oriental, 82; Australian, 1. Theso 
figures show 242 genera in the three southern land masses of the globe, as against 
120 genera in the three northern land masses. In 1896 T obtained a similar re¬ 
sult for the tiger beetles, my figures showing 30 genera found in the three southern 
land areas, as against 8 in the three northern ar^ns. This question requires to be 
treated in a similar way for other orders and families of insects Imforo any in¬ 
ferences of value can be drawn from it, but the results obtained from these two 
widely-separated groups of insects have led me to suppose (1) that the present 
distribution of insects may have been mainly from the south, and (2) that the 
present distribution of animals may l>e, even in such an ancient class as the 
inscefa, largely a matter of the Tertiary period; this latter inference would 
mean that the northern lands had undergone more vicissitudes in the destruction 
of their animal life during the Tertiary period than southern, lands, and had 
been since the beginning of Tertiary time.s largely stocked from the south. 

Family CARABTDAE. 

Table of Tribes found in Australia and Tasmania. 

1. (10) Middle coxal cavities not entirely enclosed by the sterna, epimera 

of the mesohtemum attaining the coxae. Cababioam disjukctak. 

2. (7) Anterior coxal cavities dosed behind. Carabipax chxvsxM. 

3. (4) Anterior tibiae emarginate on inner side, both spurs terminal .Ozabnini. 

4. (3) Anterior tibiae emarginate on inner side, one spur above apex 
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5. (6) Body not pedunculate, bases of prothorax and elytra in contact with 

one another. (Elytra lO-striate basad from apical declivity.) 

MiQiinortNi. 

6. (5) Body pedunculate, bases of prothorax and elytra remote from one 


another. Scaritini, 

7. (2) Anterior cx:ixal cavities open beh*nd .. .. .. CAKABmAB absbtar. 

8. (9) Mandibles strongly dentate on inner side. Outer apical angle of an¬ 

terior tibiae prolonged. rAMBoaiNi. 

9. (8) Mandibles unarmed on inner side. Outer apical angle of anterior tibiae 

not prolonged. Carabini. 

10. (i) Middle coxal cavities entirely enclosed by the sterna, epimera of the 

mesosternum not attaining the coxae .. .. Carabtoab conjunct*®. 


11. (32) Anterior coxal cavities with a single opening inwards 

Oarabidab i;ni?krfobatab. 

12. (17) Head with one supraorljital seta on each side. Posterior marginal 

seta of piothorax, if present, distant from basal angle. Anterior 
tarsi in cT, if with vesture 'beneath, usually with fourth joint clothed 
—often intermediate tarsi also with vesture beneath 

13. (16) Posterior m&^rginal seta of prothorax present, distant from basal angle. 

14. (1.*)) Antennae with three basal joints glabrous; also fourth joint, at least 

near base. Vesture of tarsi in c?, if present, spongio.se Bboscini. 

15. (14) Antennae with three basal joints glabrous; fourth joint setulose, Pour 

joints of anterior tarsi in d* biseriatcly.squamose beneath. Aoonicini. 

16. (13) Posterior marginal seta of prothorax wanting, d, if with tarsal ves¬ 

ture, usually with fourth joint clothed {vesture either spongios© or 
Inseriate). Harralini. 

17. (12) Hffiad normally with two supraorbital setae on each side. Posterior 

marginal seta of prothorax, if present, near basal angle. Anterior- 
tarsi in cf, if with vesture beneath, never with more than three basal 
joints clothed—intermediate tarsi never with vesture beneath. 

18. (23) Mandibles with a sensitive seta in scrohe of outer side. Antennae 

with not more than two basal joints glabrous. Anterior tarsi in d* 
not clothed beneath on more than two basal joints. 

19. (22) Palpi not subulate. 

20. (21) Elytra with margin interrupted posteriorly by an internal plica. Maxil¬ 

lary palpi with penultimate joint sttulose. (Tarsi hairy above.) 

MjBRiKonmi. 

21. (20) Elytra with margin not interrupted posteriorly by an internal plica. 


Maxillary palpi with penultimate joint glabrous. Trkchini. 

. (19) Palpi subulate. Bumbidiikt, 


. (18) Mandibles usually without a sensitive seta in scrobe of outer side. An¬ 
tennae with three basal joints glabrous. (If mandibles with a sensi¬ 
tive seta in .scrobe, then three joints of antennae glabrous—except 
genus Pfero£‘fnHs with third joint setulose, but with three basal 
joints of anterior tarsi biseriately squamose beneath in cf.) * 

34. (25) Prostemum with intercoxal declivity of prosternum projecting back¬ 
wards in the form of a wedge. Paraglossae corneous, small, tri¬ 
angular, much shorter than ligula. (Large black species 2934 mm. 
in length.).. Oukri 3 >botini. 

25. (24) Prosternum with intercoxal declivity not triangularly produced back¬ 
wards, Paraglossae membranous 

25, (27) Elytea with an inner plica near each side, ususflly visible at apical 
sinuosities ,. ,, ,. ...... ,. PTJBRoaTicNiNi, 
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27. (20) Elytra without an inn«r plica. 

28. (29) Head not constricted at base to a condyliform neck. Pxotborax de¬ 

pressed, wider than head. (Pro-episterna not visible at sides from 


above.)... .. .. AjwoHOMajrm. 

29, (28) Head—except very rarely—narrowed behind eyes. Pro thorax narrow, 
very rarely wider than head. • 

80. (81) Tarsi with ungues simple . Odacakthini. 

31. (30) Tarsi with ungues pectinate. CTaNopAcrrLnii. 

32, (11) Anterior coxal cavities with two openings inwards 


CAEABIOAE BiraHyoBATAlC. 

38. (58) Head without antennal grooves beneath. 

34. (37) Mandibles with a sensitive seta in scrobe of outer side. 

35. (36) Elytra truncate. Prothorax bordered at sides; sutures of prosternum 

visible. Bbachykiki. 

36. (36) Elytra entire at apex. Prothorax constricted to a narrow base: 

lateral border and sutures of prosternum not visible. (Body 
pedunculate, scutellum on peduncle. Maxillary palpi very long 
• and narrow.). Apotomini. 

37. (34) Mandibles without a sensitive seta in scrobe of outer side. 

38. (39) CJypeus emarginate, or excised, exposing basal membrane of Jabrum. 

39. (38) Clypeus entire, not exposing basal membrane of la brum. Licxkini. 

40. (45) Elytra with an inner plica near each side visible at apical sinuosities. 

41. (42) Head with two supraorbital setae on each side. Apical joint of 

maxillary palpi obliquely set on to penultimate joint .. PANAaeixi. 

42. (41) Head with one supraorbital seta on each side. Apical joint of 

maxillary palpi normally set on to penultimate joint. 

43. (44) Elytra with ninth interstice variable in width, never linear or situated 

in a furrow below plane of eighth interstice. Chlaxniimt. 

44. (43) Elytra with ninth interstice linear and placed in a furrow ,. OomNi. 

45. (40) Elytra without an inner plica bn each side. 

46. (47) Tibial spurs long, serrulate on lower edge of outer side, TwrBAooNooaBiNi, 

47. (46) Tibial spurs short, not serrulate. 

48. (61) Penultimate joint of labial palpi bisetose on anterior margin. 

49. (50) Mentum supported at base by a raised submen turn. LaBXXNi. 

50. (49) Mentum not divided from gulae by a raised submentum. PaNTAooKictKi. 

51. (48) Penultimate joint of labial palpi plurisetosc on anterior margin. 

52. (65) Antennae with basal joint very long, longer than two succeeding joints 

together. 

58. (54) Mentum narrowly united to submentum, base of maxillae unusually 
exposed. Prothorax not bordered. Elytra without usual border 

and inflexed margin.. Betptiki. 

54. (33) Mentum widely united to submentum. Prothorax and elytra with 

lateral borders... Zupuni. 

65. (62) Antennae with basal joint not of unusual length, not as long as two 
succeeding joints together. 

56. (57) Ligula corneous; paraglossae well developed, free, membranous 

PKTSOCBAToraXXrt. 

57. (56) Ligula wide corneous; paraglossae adherent to ligula, often rudiment- 

•* -- .* ... i»i4i*nomKi. 

58. (33) Head with distinct, usually tong antennal grooves beneath 

PaaunoiioBrMtnx. 
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VARABWAM JDJBJmetAK. 

0ARABIDA£ CL4U&AK. 

Form elongate; prothomx subquadrate, widest before middle, anterior angles ob- 
tt48e, not prominent; head not deeply set m prothorax .. Calti*to<K)wu. 

Form short, oval; prothorax widest at base, anterior angles acute, projecting 
forward to base of eyes; head deeply set in protborax. bricHoxo'riTs. 

CALifPTOGOifiA^ gen. now 

Apterous. Head large, convex, not narrowed behind eyes, one supraorbital 
seta on each side; eyes round, convex, not mclot«ed behind, distant from buccal 
tissupe; gular sutures wide apart. Labruin wide, emarginate, G-setose. Olypeus 
wide, truncate; angles rounded; sides covering upper baeal angles of mandibles. 
Mandibles short, wide, strongly rounded externally; sorobe short, aaetose; inner 
side with a tziangular denticulate prominence behind middle; apex acute. Maxil¬ 
lae with outer lob© 2-jointed, stout; inner lobe slender, strongly falcate, apex 
acute, inner side pluridentate (about six or eight teeth equally distant from one 
another, the odd teeth spiniform). Maxillary palpi rather long; second joint 
stout; two apical joints slender, apical a little longer than penultimate, truncate. 
Mentum short, trisinuate, median sinuosity wide, shallow; sinus strongly bordered 
in middle; lobes rounded at apex. Ligula corneous, wide, convex, tnincate, bise- 
tosc: paraglossae cartilaginous, of same lengtJi as and adherent to ligula; ex¬ 
ternal angles rounded and bearing about four minute setules. Labial palpi with 
penultimate joint rather short, bisetose; apical joint long (a half longer than 
penultimate joint), club-shaped, compressed, truncate. Antennae setaceous; four 
basal joints glabrous, first stout, hardly as long as second and third together, uni- 
setigerous, second a little shorter than fourth, third a little longer than second 
and fourth; joints 5-11 about equal, longer than third. Prothorax transverse; 
base emarginate, wider than apex; lateral margins asetose; lateral border thick. 
Elytra connate, truncate-oval, convex, bordered at base, striate; ten striae before 
npidd declivity, second stria extending backwards to beginning of apical de¬ 
clivity; no dorsal umbilicate punetures; apical margin rounded, not sinuab; or 
intiemipted by an internal plica on each side. ScuteUum short, wide. Proster- 
uum with anterior coxal cavities closed; intemxal declivity not prominent, nar¬ 
row. Meaoafcemum with epimera reaching coxae. Metastemum short; epistema 
short, wide, posterior margin oblique; epimera not visible. Legs moderate: pos¬ 
terior coxae contiguous; anterior tibiae short, incrassate, two short stout spinules 
extemaliy at apex, inner side strongly emarginate, inner spur distant from apex; 
posterior tibiae elongate, slender. Tarsi; posterior long, slender; anterior in c? 
with four basal joints dilatate and with spongiose tissue beneath, second and third 
joints much wider than Arat and fourth; intermediate about as long as tibiae, 
two basal joints dilatate and spongiose beneath. Genotype, C. ater Si. 

CaLYPTOGONIA AYER, sp. nov. 

Qhl^f eonvq^i blaoh. Mead la3:|e, convex (2.7 mm. across eyes), without 
sculpture. Prothorax broader than (2.7 x 3.6 mm.), widest about middle, 
tightly narrowed to base* amopth; sides lightly arcuate; apex (2.6 mm.) narrower 
than base (3 mm \ bninoate, bordered on each side, angles obtuse, hardly prom- 
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inent; base emarginate, not bordered, angles obtuse; lateral border thick, sharply 
denned by a narrow sulcus; median line lightly impressed. Elytra ovate (7 x 
4,8 nun.), convex; ten well marked striae on each elytron becoming obsolescent 
just before apex, second obsolete on apical declivity; interstices lightly convex, 
lateral interstice seriate-punctate. Under surface impuuctate. Length 11—13.5, 
breadth 4.16—6.2 mm. 

Hah *—Magnet (Lea), Cradle Mountain, Strahan (Carter and Lea). A 
numerous series of specimens has been examined, collected by Messrs. Carter and 
Lea in January, 1018, but Mr. I^a first found this species at Magnet many years 
ago. 

(leuus S T I C M O N O T U 8. 

Stichonotus iuoeus Hloane. 

Hab ,—Mount Wellington (Lea), Cradle Mountain (Carter and Lea). 

Two specimens from Cradle Mountain, sent by Mr. Carter, are of shorter 
and more oval form than the others, resembling in shape S. leai SI, more than 
S. piceus^ with w^hieh I consider it coaspecifle. 

Sticmonotus XrJSAi Sl<.ane. 

Hab. —Magnet (I^ea), Waratah (Carter). 

Trib« Switini 

Ligula small, prolonged, narrow and bisetose at tip; paraglossae tree, small, 
narrow, pointed. Base of maxillae not covered by mentum. Basal joint of aiv 
tennae unisetose.. .. .. .. Group Cliviniobh. 

Ligula broad, corneous; paraglossae corneous, ciliate at apex. Mentum broad 
and concealing at sides base of maxillae. Basal joint of antennae asetose 

Croup Oahknidbs. 

Group CUvlnides 
Genus C n i v i n a. 

Table of Tasmanian species. 

1. (2) Elytra with four inner striae free at base, fifth joining sixth at base. 

(Elytra with a black sutural stripe.). suturalis Putz. 

2. (1) Elytra with three inner striae free at base, fourth joining fifth at base. 

3. (4) Clypeus with median part projecting beyond lateral parts, angular at 

sides. Anterior tibiae Edentate externally ., .. heterogena Putz. 

4. (3) Clypeus with anterior margin emarginate, lateral parts not divided from 

median part. Anterior tibiae 3-dentate externally. 

5. (6) <f. Upper external tooth of anterior tibiae well developed. Prosternum 

without pectoral nodules. imgans Puts. 

6. ib) Upper external tooth of anterior tibiae obsolete. Prosternum with 

a distinct pectoral ridge on each side ending anteriorly in a nodule 

diluHpes Putz. vat. tasmaniensis 81. 

Clivina stTTURALig Puti:eys. 

[=: C* vertioalk Putx.; — C. dorsalis Blackb. (1889).] 

My view is that the three names mentioned above have alb been given to one 
species. By an enor I cited it as (7. dmoidalis Blaekf). in 1904. 

jETflb.—Hobart, Sandford (Lea). Also found in Southern and S.W. Aus¬ 
tralia. 
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Clivika hbterogena Piilzeys. 

(— C, angustula Putz.; = C, deplanata Putz.) 

Ilab .—Swansea (Simson); Latrobe (Lea). Widely spread in S.E. Aus¬ 
tralia. 

Clivika vagaks Putzcys, 

In 1904 1 applied the name (\ mgans Putz., to a specinitMi from Tanmania 
sent to me by Bla4».kbum, and I still support thi*^ identitioation. It differs from 
C. dilutipes Putz., var. tOBmanienm SI. by c? with anterior tibiae more strongly 
dentate, prostemum without pectoral nodules. 

Strahan (Lea). 

CuviKA uiLUTii'KS Putzcys, var, .tasmakiosis Sloane. 

In 1896 I wrongly identified C. dilutipes and C\ lepida) my C, leptda was C. 
dilutipes Putz., and my C\ dilutipes of 1896 is noM’ 6'. misella SI. The variety 
tasimmiensis differs from the typical C, dilutipes of the mainland }>y the .^hape of 
the anterior tibiae in <?;—the digitations are more reiluced, the upper very 
feeble (practically obsolete), the penultimate greatly reduced; apical spur 
longer and more obtuse at apex; in $ (as in dilutipes) the <ligitations are 
more developed than in cf, and the apical spur is pointed. The prosternum in cf 
bears on each side before the coxae a well developed ridge, ending anterioily in a 
small nodule; this nodule is not found in $. 

Hab. —Launceston, East and West Tamar, Great Lake, Swansea, E^andale 
(Simson, No. 2620); Latrobe (Lea). 

Group Carenides, 

Clypeus with intermediate angles obtuse: not marked; lateral .seta placed in¬ 
wards from intermediate angles. Anterior tibiae with penultimate external tooth 
placed distad from apical spur. ScARAciirTas. 

Cdypeus with intermediate angka prominent, triangular: later seta placed out 
wards from intermediate anglers. Anterior tibiae with penultimate external tooth 
placed bai^ad from apical spur. Oarknum. 

ScARAPiUTES H(.xruKWi»ENNi8 Dejeau. 

Hah.“Kelso, Swansea, (^orgetown (Simson, No. 1791); King Is., S.E. 
Australia, Lord Howe Is. 

Carenum mobosum Sloane (1907). 

A .species with anterior tibiae bidentate, and elytra impunctate- It suits 
neither the description nor the figure of C, politulum Westw., which was described 
a» coming from Tasmania, it has not the posterior angles slightly emarginate. 
Both the description and figure of (L poUtuluni^ suggest a species closely resemb¬ 
ling C. Ictemgatum Macleay, but having tho elytra impunctate, so that it may be 
an impunctate form of G. laevigatum ; I have seen a Carenum from the mainland 
with impunctate elytra that I could not distinguish from C. laevigatum. 

JGTab.—‘George’s Bay (Simson, No. 2313). 

Note, — C, Tnorosum is very close to C, laevipenne Mach, but has the border 
of the prothorax much more raised at the posterior angles. 

Carenum laevigatum Macleay. 

A specimen not differing from the form’ of C. laevigatum found in Victoria. 

Eah ,—^Launceston (Simson). 
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CABABIOAE AKSIKCAE. 

Tdb« CMunUsi 

Cam>soma soHAtERi Ericlison, 

(? =s:= C, australe Hopej = C* grandip^nne Cafitelnau ) 

The description of C\ australe Hope reads as if founded on a rather dis¬ 
coloured specimen of C. schugeri, 

Hafc.-^Launeeston, Flinders Is. (Simsoa); King Is. (Lea); widely distnhutea 
in Australia. 

Note. — C. oceanicum Perroud [— C, walkeri Waterhouse (1898)]. T cannot 
differentiate C. walkeri (N.W. Australia) from T. oceanicum (New Caledonia). 

CAEABIDAE CONJUNCTAE. 


CARABIDAK ITNIPERFOBATAE. 

Trtbs Bmeiiil 

TaWe of Tasmanian a«nera. 

1. (2) Suborbital cicatrix present (obsolete only in Tasmanian species of the 

P, iusmanicus group). Elytra with four lateral punctures, penui- 
mate puncture giving off a short stria (sides pluripunctate only in 
P, viridiaeueus)* (Mandibles with a seta in aerobe of outer side.) 

FaoMaoonKRtfs. 

2. (1) Suborbital cicatrix wanting. Elytra pluripunctate along sides, 

3. (6) Head transversely impressed behind eyes and witlW strong divergent 

frontal impressions: one supra-orbital seta on each side; antennae 
momliform; mandibles short. Mes-epistema narrow, 

4. (5) Mandibks with a seta in scrobe of outer side. Ettutltohhos. 

5. (4) Mandibles without a seta in scrobe of outer side .. Cktebtus (nom. nov.) 

6. (3) Head very large, transverse and frontal impressaone obsolete; three 

supraorbital setae and one or two punctures on vertex on each side; 
antennae long, slender. Mes-episterna wide. <f. Anterior femora 
not protuberant on lower side. ... PaacosowA. 

Qtenm Fbombcodkrus. 

Table of Tasmanian species. 

1 (2) Elytra pluripunctate along rides;—about eight or ten punctures ex¬ 

tending from shoulders to apex.. viridmeneus Sh 

2 (1) Elytra quadripunctate on sides;—one puncture pofithumeral. 

others on apical third, penultimate strioliform. 

3 (14) Head with a distinct suborbital cicatrix. 

4 (5) Apex ot abdomen in A with three setigeroua pores^ set in a triangle. 

in ? with two setigerous pores on each side of apex. (f.-^Anterior 
femora strongly and suddenly dilatate basad from middle of lower 
side; ventral segments 3—4 pUiferoug. Length. 1343 mm. 

krutmi^amis Hej. 

b (4) Apex of abdomen in <$ with one, in 9 with two aettgerents poem Qn 
each ride of apex. J.—-Anterior femora not suddenly dilatate; 
ventral segments with only the two tisual ambulatorial setae. 

6 ( 13 ) Legs dark. 

7 (12) Dorsal surface convex, c?.—Two or three basal Joints of middle tarsi 

with vesture beneath. 
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8 (t> 

9 (8) 

10 ( 11 ) 

11 MIO) 

12 (7) 

13 (6) 

14 (3) 

15 (16) 

16 (15) 

17 (18) 

18 (17) 


ft of ftogmentft linear. Poftterior tftini witii 

joint wide At h9m, eubpAfallei on sides. ig.—Two bscsal joints of 
middle tarsi with vesture beneath. Length, 18-16 mxn. 

Gray. 

Impressions of ventral segments foveiform. Posteiior ta^ with apical 
joint elongate, narrow at base, cf*—Three basal joints of middle 
tarsi with vesture beneath. 

Prothotax with border subsinuate before basal angles, these subrecb 
angular, very slightly obtuse. Length, 15 mm. ,. cordicoHis SI, 

Prothotax with border arcuate to base, basal angles open. Length, 
1^13 mm.. ^a^rvCast. 

Dorsal surface depressed. d'*-—Intermediate tarsi naked beneath; 

anterior tarfti with four joints clothed beneath. (Head strongly 
impressed across vertex: rf.-— Posterior tibiae curved.) Length, 
12-14 mm. ..... curvipes SL 

Legs testaceous. (Cupreous. d.-^Middle tarsi naked beneath.) 
Length, 7.5—9 mm.... .. cuprescens SI. 

Head with suborbital dcatrix obsolete, d.—Middle tarsi naked be¬ 
neath. 

cf.—Four joints of anterior tarsi with vesture beneath. Length, 11 
mm. . loflirtis SI. 

cf.—Three joints of anterior tarsi with vesture beneath. 

Prothorax with sides roundly curved to base, basal angles open. 
Length, 10 mm... tasmanicus Cast. 

Prothorax with sides obliquely curved to base, basal angles obtuse 
but marked. Length, 8.5-10i5 mm. piMus 81. 

■PROMB(X>DKRtTS SlJaDFil»RRS80R Guer. 


I only know P. elegmiB Cast., fhom the Melbourne district, as a species which 
suits Putr.eys^ description of P. mbdepressm Guer. Putzeys^ treatment of the 
two species P. and P. eUgems in his ^'Revision^^ of 1873 leaves the 

impression on my mind that only one species was before him. I have not seen 
any species from Tosraanin that is P. BuhdepresBm Guer. 

PttOSiBCXmXRtTS MOOESTtJS Co^. 

This species is said by Casbdnmi to be from Tasmania. Castelnau's descrip¬ 
tion might apply to P. longm SI., but, in his Revision, Putzeys, with Castolnau^s 
single specimen <?) before him, says it has the basal angles of the prothorax 
rectangular. I have not seen it from Tasmania, or the mainland. 

Promkoodebus vTRtWAENxtTS Sloane (1915). 

Hob.—Stanley, Zeehan (Simson, No. 3466); Cradle Mountain, Strahan, 
Waratah (Carter and Lea). * 

PaoKBODOEitus BRtTNisriooaKis Dejean. 

(ass p. d$gener Guer.) 

A variable specks in size and appearance. I attribute to it all Tasmanian 
With the hml angles of the prothorax very wide (open), and which 
Itave in the «f tl«; fc!®owing ohai^otersi—Ventral segments 3^ plurisetotie in 
middH apical i^gment Itfith three setiigerotiB ptmetures on each side, placed tri- 
ttwb of thh pnnetoea margins!); anterior femora suddenly dilatate on 
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lower side (usually armed with a denticule); posterior trochanters very long and 
obtusely pointed; anterior tarsi with four, intermediate with two joints elothed 
beneath. Length, 11—^14.5 xnni. 

Mab .—Denison Gorge, Ben Lomond (Simson No. 3052); Strahan (Carter and 
Lea); Marrawah, Wilmot, Sheffield, Burnie, Devonport, IJlverstone (Lea). 

Var. oviconLis Cast. I can only regard P, omcolUs Oast., as a variety of 
P. hrunnicornie Dejean, from which it differs by its more convex form, reddish 
antennae, c? with anterior femora less swollen beneath, and wuth the denticule 
obsolete; posterior femora less ampliate on lower side, posterior trochanters 
stouter and shorter, 

Hab, —Launceston, Great Lake (Sirnson, No. 3091); Hobart (Leu). 

Promrcodertjs gibbosus Gray. 

(=r p. masterBi Macleay.) 

Distinguished by its convex fonn, sharply marked basal angles of protfiorax, 
strongly striate elytra, fourth and fifth ventral segments with a transvense linear 
impression on each side. Length, 13—^16 mm. I camiot now differentiate P. mtw- 
tersi Mad, of the mainland from the Tasmanian P. ffibhosus. 

Hah, —Launceston, Brighton, Avoca, Hobart (Simson, No. 1166); Ulver- 
stone (Lea). 

Promecodergs cnJimpEs, sp. nov. 

Elongate-oval, depressed; head transversely impressed' across vertex; pro¬ 
thorax oval, depressed, abruptly declivous to basal angles, these open; elytra 
oval, depressed on disc, lightly striate, intei*stiees depressed, a little undulate; 
ventral segments 4 -6 foveolate on each side. Bronzed —or aeneous—blmk; head 
and prothorax nitid, rather vire^scent; iufiexecl margins of elytra rather cupreous; 
tmdersurface and femora nitid, virescent; tibiae, tarsi, and antennae piceous 
brown. 

Head large (2.75 mm, across eyes); vertex convex; eyes round, convex; 
postocular part of orbits well developed, about one half size of eyes. Protborax 
rather oval (4 X 3.9 mm.), widest about anterior third; sides lightly rounded; 
apex wide, lightly emarginate; anterior angles a little prominent, not near week; 
disc depressed; a wide, shallow, transverse impression before base; basal angles 
obtuse, placed beneath a lateral declivity; border narrow, wider anteriorly than 
posteriorly, obsolete on middle of base; median line lightly impressed. Elytra 
oval (7.6 X 4.5 mm.), depressed (but not fiat) on disc., a little declivous to 
peduncle, wide across base, lightly rounded on sides; striae light, rather crenulate, 
seventh and eighth obsolete. Apical ventral segnient in c? with one, in $ with 
tw^o setae on each side of apex. 

<?.“~Anterior femora club-shaped, not suddenly inflated or dentate on lower 
side; jjJosterior tibiae arcuate on lower side, wide at apex, densely fringed with 
setae on apical half of lower side: anterior tarsi with four joints wide and 
spongiose beneath; intermediate torsi narrow, not clothed beneath. Length, 
12“ 14, breadth, 4.2—4.6 mm. 

Hah, —Tasmania (Simson, No. 3111). 

Fourteen specimens have been examined. In appearance it resembles P. 
brnnnicomis Dej.; but differs by basal angles of protborax more overlapped by 
the sides of the segment, and less widely open; and by the following very distinct 
characters of the male :--anterior femora not suddenly and greatly dilatate and 
dentate on lower side; poeierior trochanters shorter; posterior tibiae bent in- 
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wards and fringed with hair on lower side; intermediate tarsi narrow, not 
spongiose beneath; ventral segments not pilose in middle. It is allied to P. 
longuB SI., from which it differs by size larger, enrvature and hair-fringe of lower 
side of posterior tibiae in male. 

* Pbomecoobtrus CUPK1C8CEKS, gp. nov. 

Elongate-oval, rather depressed; prothorox oval-cordiform, lateral border 
narrow, obsolescent near base; elytra oval, finely crenulate-striate; anterior femora 
not greatly swollen on lower side; c?, anterior tarsi with four joints dilatate and 
spongiose beneath, intermediate tarsi without spongiose tissue beneath. Cupreous, 
under surface aeneous; legs ferruginous, femora darker than tibiae; antennae 
fuscous, base testaceous. 

Head cupreous, eyes convex, prominent, lightly inclosed behind; temporal 
cicatrix distinct. Frothorax broader than long (2.3 x 2.5 mm.), (lepresse<l, more 
or less subfoveate; base strongly bordered on #^;ach side; lateral border narrow, 
reduced and almost obsolete just before base; sides very declivous to basal angles, 
these rectangular. Elytra oval ( 5 x 3 mm.), lightly convex; striae distinct (less 
so near sides), a little crenulate; interstices depressed, more or less feebly undu¬ 
late; three posterior lateral impressions foveiform, penultimate one not giving 
off a stride. Ventral segments 3—5 without lateral foveae or sulci; apical seg¬ 
ment in d 1-, in ? 2-Reto»e on each side of apex. Length, 7.5“' 9, breadth, 
3—3.25 mm. 

Hah ,—Cradle Mountain, Waratali (Charter end Lea). A g<>od series of 
specimens. 

A very distinct species, differing from all others by the following characters 
in conjunction:—small size, coppery colour, and light-coloured legs. From P, 
tasmameus Cast, (w^bich also has the intermediate tarsi naked beneath in d), it 
differs by colour, prothorax loss transverse, less rounded on sides, basal aiiglos 
much lower down on sides, and not so obtuse, elytra less convex. There are some 
foveae on the prothorax which vary in numlmr and distinctness; usually four are 
more or leas distinct : two about equidistant from median line and border at widest 
part of segment, and two others behind these al)out level with end of median line 
—sometimes two other foveae may be noticed, one on each side of the median 
line at the middle of its length. 

Promecodekus ix)ngus, sp. nov. 

c? 4 —Depressed, elongate. Upper surface aeneous or nigro-aeueouM; undei sur¬ 
face nitid, of a greenish bronzy colour, inflexed margins of elytra aeneous; tarsi, 
palpi, and antennae reddish. 

Head with suborbitid cicatrix obsolete; eyes prominent; post-ocular part of 
orbits about one third length of eye, curving continuously with eye. Protliorax 
depressed, os long as broad (3.1 x 3.1 mm.), lightly rounded on sides, lightly and 
widely transversely impressed near base, declivous to basal angles, these obtuse; 
alight rounded impression on each side a little before middle. Elytra oval ( 6.5 
X 4 mm.), depressed, lightly striate, diseal striae crenulate, lateral striae obsolete; 
humeral angles marked. Ventral segments 3—6 with a lightly impressed rounded 
fovea on each side; apical segment with one seta on each side at apex. Anterior 
femora club-shaped, lower side not sharply inflated or dentate; anterior tarsi with 
four joints wide and spongiose beneath; intermediate tarsi narrow, not clothed 
beneath. Length, ]L1> breadth, 4 mm. 

Hah.—Launceston, SSeehan (Siihson). 
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two Bpodmetui la the Simfeoa Coll, without number. It is of 
evidently jOk-ger ^ mi narrower form than the epeeiee which I identify as P. 
Idseiamcas Cast.; both prothorax and elytra much iese strongly rounded On lideB; 
anterior tarsi in male with four, not three, joints dothed beneath. It cannot be 
P. 8uhdepre»$u8 Guer. by basal angles of prothorax not rectangular—as said by 
Putzeys. 

PftOMtooniiJBtrs 'TASBCAWiciTs Casteluau. 

I attribute the name P. tuemanieu^ to a species given to me by the late Mr. 
George Masters, tioketed '^Tasmania^'; this specimen evidently represents the form 
with a wide prothorax referred to by Castelnau. The following description wilt 
enable it to be recognised:— 

Wgro-virescent; indexed margins of elytra aeneous; under surface with slight 
viridescent reflections; anterior tarsi and palpi reddish. Elliptical-oval, rather 
depressed. Head with suborbital cicatrix obsolete; eyes convex, prominent; post- 
ocular part of orbits about one third length of eye. Prothorax broader than 
long (2.7 3 mm.), oordiform-oval, strongly rounded on sides, lightly transversely 

depressed across base, declivous to basal angles, these obtuse* Elytra oval, 
declivous to peduncle, rather strongly and roundly declivous to apex; disc lightly 
striato; humeral angles marked. Anterior tarsi with three joints clothed beneath; 
intermediate tarsi not clothed beneath, tiength, 10.2, breadth, 3.7 mm. 

Specimens received from Mr. Lea ticketed “Mount Wellington'^ only differ 
slightly, as under:—(J, colour black; form narrower; both prothorax and elytra 
less strongly rounded on sides. Length, 10.6; proth., 2.76 x 2.86; breadth. 3,0 
mm. This is probably the narrow form referred to by Castelnau. P. tmmanicus 
was not represented in the Simson Coll. 

PaOHKOODKRUS PLEBIUS, Sp. BOV, 

Elliptical-oval, lightly convex; head with suborbital cicatrix obsolete; pro¬ 
thorax with basal angles obtuse, but marked; elytra oval, convex, striate on disc. 
Black; legs pioeotus; tarsi and antennae piceous red. 

Head ordinary (2 mm. across eyes). Protborax lightly convex, subcordete, 
as long as broad (2.7 X 2.7 mm.), widest about anterior third, lightly rounded on 
sides; sides narrowed in a gentle curve to base; basal area with a shallow, rather 
rounded impression on each side; border narrow, well developed on each side of 
opex and base; basal angles set low down, open but marked. Elytra oval (6.5 x 
3.6 mm.); striae well marked on disc, obsolete on sides. Ventral segments 4—6 
with a shallow impression op each side. d*.—Anterior tarsi with three joints 
clothed beneath; mtermediate tarsi not clothed beneath. Length, 8.5—10, 
breadth, 3.3—3.8 mm. 

Hob.—Ben Lomond, 5000 feet (Simson). Six specimens. 

I separate P. pleb^i*5 from P, taewamew Cast., by shape more convex, espe¬ 
cially of prothorax, which ie less strongly rounded on sides, and with basal angles 
sot lower down, and more marked, though obtuse; even should it be regarded as a 
variety of P. tijtsmaniCHfi, its separation under a varietal name seems advisable. 

Genus BtrBYLYCXiNtrs. 

ETOttTonKus wjicoiuus aioane (1916). 

A black species i^patently only differing from the g^us 

LychnuB Putseys) by the presence of a mandibulBr seta. Prothorax sinu^e 
on sides before base, bass! angles marked. Leh0h, 14 mm. 

Hub.—Denison Goige (Simson No. 3418) ; Mount Horror (Lea). 
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G«iitus € H Y L K u notn. nov. 

L^chnm Pat»ey». 

The mam Lf^hnu$ was already in nm when Futiseys proposed it in 1868; 1 
now 0 ag^g«st Chf^him (formed a rearrangemeiit of the ktterD in Lyohnm) to re-^ 
plaee it. 

Ckti^xxtb ater Ptttaeys. 

(:= Lpchnus gtriatuJm Batesy = L, strangulatus Bates.) 

1 have identified a specimen in my eoHection a» L^chnus ater FuU., with 
every likelihood <jf the idfflitiftcatiott being eorreet. that a comparmm with 

specimenB in the Howitt Coll, named **M€co^ma tasmmieum Castelnan^’ snowed 
it to be the same species; Putaeys in his “Revision*' of 1873 notes that there were 
nine specimens in the Oastekan Coll, under the name Mecodema Uhsmanictm 
—a cabinet name. I conclude that Chylnus ater Putzeys = Lychnus strialuiua 
BateS; and that L. Hrangulatus Bates (numbered 3051 in the Simeon Coll.) is a 
larger and smoother form; specimens in the Simson Coll. (No. 3684), and fllso 
taken by Messrs. Carter and Lea at Wilmot and Waratali, evidently represent the 
convex third species alluded to by Bates (Cist, Ent., 1878, p. 318), but 1 am 
not prepared to d’stinguieh it from Ckylnm atef, nor can I separate Lychnm 
strangulatus Bates by any delflnite characters. The speeies seems a variable one 
in size and appearance, the sides of the prothorax have one or two setae just 
before the middle, and from two to six aeta<? near the anterior angles. Length, 
16—20, breadth, 5.5— 6.6 mm. One dwarfed specimen, 16.5 x 4.7 mm. 

ifah.—Launceston, Denison Gorge, Ben Lomond, 4000 feet (Simson No. 
3061); Zeehan (Simeon), Wilmot, Waratah (Carter and Lea) [Simson, No. 
3684]; Great Lake (Simson). 

Genus P e rco s 0 ii a. 

The genus Pereosoma is a distinct one charaeteriaed by head large, mandibles 
long, decussate; antennae elongate, second joint longer than fourtli; prothorax 
plurisetoso along Bides, lateral border not attaining base; elytra with fifth inter¬ 
stice punctate; mes-epimern wide; posterior tarei a little compr€*ssed, fifth joint 
narrow*, vertical on sides (this character occurs also to a more marked degree in 
some genera of Scaritini, €,g,, Scaraj^hites). 

Elytra sub-striate, interstices flat. Length, 25—27 mm. .. . carenoides White. 

Elytra strongly striate, interstices convex on sides. Length, 24-35 mm. 

stUcipenm Bates. 

Percoboma oabknoiuks White. 

i/tti).—Mount Wellington (SiniBon, No, 2727). 

Pehcosoma sunciPB>rNE Bates. 

/fab.^Denison G<.>rge, Wynyard (Simson, No. 3463); Cta<He Mountain, 
Waratah (Carter and Lea). 

Tribe trib. nov. 

I place between the tribes Broscini and Harpalini a new tribe wliich is re- 
^.juired for two Taainanian species in the Simson collection; the following will i)e 
the definition of thia tribe. 

Bead with one supra^orbital puncture on each side; mandibles long, decussate; 
eCrobe of outer side aeatoee; A'nteixfiae inserted under a lateral rid^, slender; 
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basul joint long, scapiform; three basal joints glabrous. Labrum etiaargmate> 
4 -seto«e. Mentum toothed. Palpi elongate; apical joints setose, of labial securi¬ 
form. Prothorax suboval; basal angles obtuse; two marginal punctures on each 
side, anterior at apical, posterior at basal third. Elytra convex, oval, stnate; 
disc impunctate; Si’ulellar stride very short, at base of first interstice; inai^xi 
not interrupted posteriorly by an inner plica. Anterior coxal cavities with a 
single opening inwards. Mes-epimera not reaching coxal cavities; met-epistcma 
(madrate, not divided from epimera. Legs long: anterior tibiae emarginate be¬ 
neath; upper spine at inner side of eraargination. cf.—Anterior tarsi with four 
joints dilatate and biseriately %quamose beneath; fourth joint of anterior and in¬ 
termediate tarsi emarginate; posterior tarsi long, narrow, fourth joint triangular, 
simple. 

Agokica, gen. ncv. 

Head narrow; front depressed, smooth, lightly bi-impre8se<l; one seta above 
middle of eye on each side; eyes prominent, hemispherical, not inclosed at base, 
distant from buccal fissure beneath. Labrum wide, short., emarglnate, 4-setose, 
Clypeus not divided from front by a visible suture, bisetose. Mandibles long, 
acute, decussate, without a seta in scrobe of outer side. Mentum with a pro¬ 
minent triangular median tooth. Palpi elongate: labial with penultimate joint 
long, slender, bisetose; apical joint widely securiform, setulose: maxillary long, 
slender; two apical joints setose; terminal joint fusiform, stouter and a little 
longer than penultimate, compressed, blunt at apex. Antennae setaceous, rising 
at apex of a marginal ridge; basal condyle visible; basal joint long, nearly as 
long as three succeeding joints together; three basal joints glabrous; second 
and fourth joints much shorter than third. Prothorax oval, depressed; basal 
angles rounded; two marginal setae on each side, anterior at apical third, pos¬ 
terior at basal third. Elytra oval, convex, not bordered across base, lightly 
striate; striae well marked on disc, faint towards sides; margin not interrupted 
posteriorly by an internal plica. Body shortly pedunculate'; scutellum 
peduncle. Prosternum with coxal cavities closed behind; mes-epimera not reach¬ 
ing coxae; met-episterna quadrate, no visible suture between episternum and 
epimeron. Anterior coxal cavities with one opening inwards. Ventral segments 
without transverse sulci; apical segment in <? with two marginal setae on each 
side. Legs long; femora—anterior a little compressed, swollen; intermediate 
roundly swollen on lower side about anterior third; posterior lightly swollen on 
lower side; tibiae—anterior emarginate beneath, a sharp spur above emarginction, 
apical spur short, stout; posterior slender, spurs short, d*.—Anterior tarsi with 
lour basaLjoints dilatate, biseriately squamtilose beneath; fourth joint of four 
anterior tarsi short, emarginate, of posterior tarsi triangular, simple; upper sur¬ 
face of tarsi sparsely setose. 

AGONICA 8IM80NI, 8p. nov. 

Elliptical, convex; mandibles prominent, decussate; labrum short, emargin¬ 
ate, 4-Heto»e; antennae with basal joint elongate (longer than two sucoeniing 
;oints together); front strongly bi-impressed; eyes convex, distant from bacea) 
fissure i^neath. Black* 

Head narrow (1,3 mm. across eyes); frontal impressions wide; lateral setae 
of clypeus at anterior extremity of frontal impressions; elypeal suture obsolete. 
Prothorax hardly broader than long (2 X 2.1 mm.), not declivous to base in 
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iniddkt laevigate (soioe faint tr&nsverse striolae crosaing median line); anterior 
angles wide, hardly prominent; sides arcuate; base truncate, angles rounded; 
border narrow; marginal ehannel narrow; lateral basal foveae short, shallow. 
Elytra oval (4 2.8 mm,), convex, strongly deeUvous to apex, striate; five ^nner 

striae well marked on disc; striae 6 —8 obsolescent on sides, eighth deeply impressed 
posteriorly; interstices not convex, third impunctate; lateral border narrow, 
reaching peduncle Length, 7-6, breadth, 2.8 mm. 

IIah .—Zeehan (Simson). Unique. 

AGONJOA 0VA1.JPENNIS, Sp. UOV. 

Elliptical-oval; head bi-impressed; prothorax quadrate-oval, basal angles 
obtuse, posterior marginal seta at basal third; elytra oval, striate on disc, lateral 
striae obsolete, two inner interstices convex near base, third impunctate. Black. 

Head narrow (0.8 mm. across eyes); vertex convex; front depressed, hi- 
impressed; impressions extending on to clypeus; clypeus declivous to anterior 
margin; lateral seta very near outer angle, outside (not in) anterior extremity of 
frontal impression. Prothorax as long as broad (1.2 x 1.2 mm.), Inevigate; 
anterior angles wide, hardly advanced; sides evenly and lightly artmate; base 
truncate, angles rounded olT; border narrow, extending round basal angles; mar¬ 
ginal channel narrow; median strongly impressed. Elytra oval (2.(1 x i,s 
mm,), lightly convex; humeral angles rounded; apical curve subsinuate on each 
side; four inner striae well marked, fifth faint, 6—8 obsolete on sides, eighth 
deeply impressed posteriorly. Length, 4.6, breadth, 1.8 mm. 

Hah ,—Lottah (Simson No. 3120). 

A single specimen was in the Simson collection; it differs from A, simsoni 81., 
by smaller siee, less convex form, lateral setae of clypeus not in frontal impres¬ 
sions, &e. 

Tribe BarpaUnl 
Table of Tasmanian genera, 

1 (8) Labial palpi with penultimate joint plurisetose. (Elytra fully striate, 

eyes distant from buccal fissure beneath, ^.—li with four anterior 
tarsi squamose beneath, then four joints clothed with dense tissue 
beneath.) 

2 (5) Posterior tarsi long; first joint as long as, or longer than two succeed¬ 

ing joints together. 

3 (4) Elytra with at least third interstice pluripunctate .. GaATHArHAKUs. 

4 (3) Elytra with third interstice unipunctate.DiApKoaoKKBos, 

5 (2) Posterior tarsi short; first joint short, not as long as two succeeding 

joints together. 

6 (7) Sinus of mentum with a median tooth .. .. Hvphakpax. 

7 ( 6 ) Sinus of mentum without a median tooth. Cavroouus. 

8 (1) Labial palia with penultimate joint bisetose/ (In AmblystofHus some 

other feebly developed setules also.) 

9 (12) Labium with paraglossae overlapping one another in front of ligula; 

mentum edentate. 

10 (11) Elytra with first stria present, or interrupted near base, or obsolete,— 
if preaent. bent outwards near base and a scutellar stride present 
on first interstice.—if iht^rupted, scutellar striole obsolete or nearly 
80 . rf*—Four anterior tarsi either with or without vesture beneath. 

AiiBLTerouus, 

n (10) Elytra with first stria bent inwards near base, scutellar striole wanting. 

—Anterior tarsi without vesture beneath. Haplanvb. 
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12 (9) Labium witfe paraglossae free at apex; mentum dentate. (Bl 3 rtra 
fully atnate.) 

13 (H) Ventral sejpnents (incIudinK basal fovea in <?) glabrous. Posterior 

tarsi long, first joint much longer than second. (J.—Four anterior 
tars^ with joints 2»4 wide, clothed with dense tissue beneath 

'SmtkaumA* 

14 (13) Ventral segments (including basal fovea in d*) aetulbse. Posten'or tarsi 

short, first joint not as long as two succeeding joints together. 

anterior tarsi with sQuamae (disposed biseriately at sides 
of joints... Eothinarus. 

Genus Gnathaphaxus. 

GNTATHAPHAKfiTS ADKi/ArpAE Castelnau, 

Hab, —Launceston, Brighton, Great Lake, Avoca, Hobart, Flinders Is. 
(Simson No. 2481). 

Genus Diaphorohehus. 

Table of Tasmanian species. 

1 (8) Elytra with humeral angles marked and dentate, third interstice uni- 

punctate . 

2 (7) Legs black, or with tibiae and tarsi piceous; antennae black, or 

infuscate with basal joint ferruginous. 

3 (4) Prothorax with sides not sinuate posteriorly, basal angles obtuse 

(Colour bron^se, or viridiaencous) . edwordsi Casteln. 

4 (3) Prothorax with sides sinuate posteriorly, basal angles square. 

5 (i) Cplour virescent. Length, 7 mm. reciangulus Chaud. 

6 (6) Colour black. Length, 8 mm. quadricotlh Chaud. 

7 (2) Tibiae, tarsi, and antennae ferruginous. (Scutellar stride punctiform). 

Length, 6.6 mm... viridipennis St, 

8 (1) Elytra with humeral angles not dentate, third interstice impunct^te 

(Prothorax densely punctate on each side of base, sides strongly 
sinuate to base, basal angles rectangular. Length, 9.7-10.5 mm. 

perater SI. 

yuU, —i>, u'mittoideB Casteln. Hat palm patrueloides Casteln. ^ //. mn- 

diem^nm Casteln. //. ilkiwaremUs Casteln., according to (Jhaudoir) is also re¬ 
ported from Tasmania; but, not having seen it Irom the island, I have thought it 
bcjtter not to include it in tlie table from specimens of the mainland. It is dis¬ 
tinguished by its ferruginous tibiae and torsi. 

DuPHOttoaccRtrs ROWARDst (-a^telnau. 

Bronzed, or Immi^-green; legs'black j basal joint of antennae testaceous. 
Ijength, 8.5 mm. I consider this species to be conspecifie with 7>. edwardei 
Casteln., a species about which little is yet known. 

7/ob.—Falmouth (Simaon), Stonor (I^a). Also occurs in Victoria. 

I>iAFKOJM)MXRti» RECTANountTS Chaudoir. 

A viridescent speeitsS with basal angles of prothorax re<*tangular. Lengtli, 
6.5—7 tnm. 

iTah.—Brighton (Simson, unique). Also foimd in south-eastern Australia. 
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Buiruomufi&m avAnatooLitm Cluuidatr. 

A specimeu wljich I identify bs D, ^$mdri 00 Uis Chaud,^ from the description^ 
has be^n sent to me by Mr. Lea for examination. 

Deep black; prothorax with sides lightly sinuate before base^ basal angles 
square but obtuse at sumnutf lateral basal impressions impunctate; elytra with 
puncture of third interstice more distant front apex than usual. Length, 8.5mm. 

Fah.—Zeeban (Lea). 

01AraO«OJ£ER0S VIBIWPKNNIS^ sp. nOV. 

Oval, convex; head large, eyes prominent, lightly inclosed at base, raentuin 
toothed; prothorax transverse, wider across base (2 mm.) than apex (1.5 mm.), 
basal angles obtuse; elytra ovate, convex, strongly and fully striate, second inter- 
stioe with a very short striole at base, third interstice with a puncture about 
posterior third, humeral angles dentate; undersurface glabrous; abdomen in <J 
with a well marked, median, basal, shallow impression; point of prostemum 
sparsely setulose; first joint of hind tarsi long) about as long as two succeeding 
joints together; d*.—Four anterior tarsi dilatate, joints 1-—4 densely clothed with 
squamae beneath, the squamae arranged in longitudinal rows. Black, nitid; elytra 
bluish green; femora piceous; tibiae, tarsi, antennae^ and palpi ferruginous. 

Head convex, not narrowed behind eyes (1,5 mm. across eyes); post-ocular 
part of orbits small, rising oblicjuely but abruptly from head. Prothorax loevi- 
gate, conveX/ broader than long (1.6 x 2.2 mm.), roundly and decidedly narrowed 
to apex, very lightly and obli<pely narrowed to base; apex lightly emarginate, 
angles obtuse; base truncate, angles obtuse but marked; median line obsolescent; 
border entire. Elytra shortly truncate-oval (4 x 2.8 mm.), convex, strongly de¬ 
clivous to apex : apical curve short, hardly sinuate on each side; interstices sub- 
oonvox, narrow* and convex at apex; ninth interstice wide and with a double row 
of punctures towards apex. Length, 6.5, breadth, 2.8 mm. 

Hah *—Hobart (Lea). The t>*pe specimen belongs to Mr. Lea, and another 
is in my colIecti<m, given to me by Mr, H. »7. Carter, who foiuid it at Hobart. 

A email spc<*ieB, not like any other species of the genus Diaphoromerm ; in 
general appearauce it resembles a species of Hypharpax^ but is at once distin¬ 
guished from the species of that genus by the fonn of the posterior tarsi, which 
have the basal joint much longer—longer than the elongate inner apical spur of 
the tibiae. 

Diaphokokkrus pxraxkr, sp. nov. 

Oval, convex, form robust; head large; prothorax transverse, strongly sinuate 
on sides posterioiiy, basal half closely punctate on each side, basal angles rec- 
tapgolar; elytra strongly striate, interstices convex, third impunctate, humeral 
angles marked but not dentate. Black. 

Head large (2,65 across eyes), convex; front obliquely depressed to anterior 
margin; elypeos tranaversdy impressed behind anterior margin between lateral 
setae; olypeal suture distinct, linear^ giving off at each end an obliquely divergent 
line extending across fnmtal depression towards eye; left mandible hooked, pro- 
jeetiiig bey<md lab^ right m^lble under labntm and left mandible. 

Prothorax broi^r than long (2.3 >< 3.4 nun.); base truncate) wider (3 num) than 
(2*7 tnm.); sides rounded anteriorly, sumate posteriorly and meeting base 
at riglit angieef anterior angles a IMe prominmit, obtuse; basal trnsdes rectai^- 
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lar; upper surface depressed and with a light wide concavity on eacli side of base, 
closely and finely punctate towai*ds base and along sides to marginal seta; a dis¬ 
tinct curved anterior transverse line distant from anterior margin; median line 
fihoi't, not deep; marginal channel wide; border reflexed on sides, entire on base, 
extending almost to middle on each side of apex. Elytra ovate (6.2 x 4.5 mm.), 
lightly Convex; base wide, truncate; apical curve lightly sinuate on each side; 
striae deep; stride at base of second interstice elongate; interstices convex, 
strongly su on apical declivity. Posterior tarsi with basal joint almost as long 
as two succeeding joints together. Length, 9.7-“10,5, breadth, 4.2—4.6 mm. 

Jlah .—Tasmania (Sanson Coll No. 3686); Hobart, Hnon River. P .rnie 
(Lea); Warburton, Victor)a (Sloane). 

A very distinct species, which it seems only necessar>' to compare with Har- 
palus motsstm Dej., a species which I refer to Hypharpax on account of its short 
posterior tarsi. Compared with IL moestus, it is larger; head more depressed 
anteriorly; prothorax with basal angles more sharply rectangular, anterioi’ angles 
more prominent, lateral channel wider, base more depressed on eacli side, punctura- 
tion of basal parts finer, denser, and ovei-sprcoding more of the surfnc'c: el>i;ra 
less convex, basal border much less prominent at shoulders, striae deeper, scutcllar 
stnoJe much longer, interstices more qovvox, third impnnetate (in 77, moe^tus 
unipiinctate above apical declivity); posterior tarsi longer; first joint of antennae 
black—not ferruginous. 

Genus Hyphaupax. 

Table of Tasmanian species. 

( 2 ) Elytra with third interstice unipunctate on apical declivity. —Pos¬ 

terior femora strongly and sharply dilatate, dentate or subdentate 
on lower side. (Protborax with basal angles very obtuse.). 

peroni Cast. 

( 1 ) Elytra with third interstice unipunctate above apical declivity, 
cf.—Posterior femora not strongly dilatate on lower side. 

(4) Prothorax with basal angles obtuse (though a little marked), not 
punctate on each side of base, except in bottom of basal impres¬ 
sions. (Tibiae dull red with apex piceous). Length, 5.7-7 mm. 

australis Dej. 

(3) Prothorax with basal angles well marked, punctate on each side of 
base. 

( 6 ) Prothorax w^th sides oblique to base. Elytra lightly convex; humeral 
angles not dentate. Colour obscure, bronsse; tibiae ferruginous, 
piceous At apex.Length, 6.5—7 mm. aerrus Dej. 

( 5 ) thorax with sides sinuate before base, basal angles square. Elytra 
very convex; humeral angles dentate. Colour black, legs black .. 

moesius Dej. 

Htpharpax PEI 80 KI Castcliiett. 

[sss 7f. novae-hoUundiae Cast., == H, inomatus Blackb. (non Germar), 

“ H, latimculus Chaudoir, = H, punefieauda Bates,]* 

I identify specimens from Launceston in the Simeon collection as Hypharpax 
peroni Cast., a species which Blackburn^ from South Australian specimens, identi- 

. * I am indebted to Mr. H. K. Andrews,of London, for the information that Chaudoiri* 
name was published before Bates’s, 
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fled as Hatpalua inomatm 0em., though Cbaudoir had in 1878 put K- inornatus 
Germ,, as a synonym of llarpabm attstraltH Dej. I believe that on this question 
Chaudoir was right. The Simson collection contains specimens which are evi¬ 
dently H, punetroauda Bates, by their heavier form, prothorax more rounded on 
sides, and trochanters obtuse at apex (not almost straight on outer side nearly to 
apex and truncatcnl in a <mrve from inner side); this is the same thing, from 
description, as H. latiunculus Chaudoir, but seems to me eon8pe<dfic with a speei- 
men from Launceston, which I cannot differentiate from II. peroni of the main¬ 
land; therefore, I feel unable to consider H. punctioatida Bates as a variety, but 
this is a point that <^an only be settled by careful collecting throughout Tasmania. 
The sharpness of the angulation of the lower side of the femora in c? varies in 
degree in Tasmanian specimens, as in other species of the genus; in the speciinen 
from Laimceston referred to above, it is shortly dentate, In length Tasmanian 
specimens vary from 6.7 to 8 ram., and vary in colour from a dull copper-colour 
to almost black. It w^as numbered 2478 and 2483 in Simson collection, hut I 
cannot differentiate the specimens so numbered. 

Ilah. —Launceston, Brighton, Evaudale, Longford, Interlaken (Simson 1 ; Par- 
attah, Stop or, Hobart. (Lea). Widely spread in Australia. 

IlypHARPAX AUSTRALIS Dejcan. 

Ilah, —Launceston, Evandale, Great Lake (Simson, No. 2484); Stonor, Mount 
Wellington (Lea); Lord Howe Island (Lea). Widely spread in S.E. Austiiiha. 

Hypharpax akreus Dejeon. 

Hah >—Hobart (Lea). Southern coastal districts of Australia. 


Hypiiarpax afORSTUs Bejean. 


Ilah ,—Brighton (Simson, No. 2881); Hobart (Lea). 
Melbourne. 


Genus Cenogmus. 


Also reported from 


Cenoomus rotuotioollis Casteinau. 

Hab, —Tasmania (Lea). Very widely distributed over Australia. 

Genus Amblystomus. 

Eriehsou, Kaf. Mark. Brandb., L, p. 59,1837; Hispalis Rambur, Faun. Andal., 
p. 136, 1842; Megariaterus Nietnor, Ann. Mag. N.H., 1858, p, 427; HotophUta 
Blackburn, Trans, Roy. Soc. B. Aust, 1887, p. 186; Proc. Linn. Soc. N.S. Wales, 
1889, p. 1250; T/t-enarotidfus Sloane, pp. cit 1898, p. 461; Pailonothus Bloatie, 
op. cit; 1899, p. 567. 

All authors have not been in agreement as to the position of the genus Amhlp- 
stomus; for Erichson, Laeordaire, Bates, Ganglbauer, and Tschitscherine its place 
was in the tribe Harpolini; for Schaum, in the Lebiini; for Bedel and Apfelbeck 
in the Licinini; in the European Catalogue of 1906 it is placed in a special tiibe; 
I believe it to represent a group in the tribe Harpalini. The genus is here used in a 
wide sense, the genera Notophilua, ThenaroticUm and Psiionothus being included in 
it. Of these, fkenaroUdim is unquestionably a synonym, and I do not know 
definite reasons for maintaining NotopMlua and PMlonothua as distinct. Noto- 
phdlua has the clypeos imd labrum symmetrical, hut the want of symmetry in 
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AmhlyBtomus varies bo considerably that 1 do not tliink this a cbaraoter on which 
the genus should be founded. The dyjieus and lahrum cannot be said to be 
ttsymmetricai in Fsilonoi^ns^ and P$. omlis BL, has naked tarsi in but a species 
described below. A, convea:us, is evidently congeneric with P», ovali^, yet has the 
four anterior tarsi in cf, li^itly dilatate and squamulose beneath. 

Table of Tamnanian species. 

1 (4)- Met*epistema elongate: elytra striate near suture, puncture of third 

interstice before apical declivity; eyes near buccal fissure beneath. 

Winged. 

2 (3) Prpthorax arcuate to base, basal angles rounded, ‘not marioed. Length. 

3 .3^,5 mm. Biackb. 

3 (2) Prothorax decidedly and obliquely narrowed to base; basal angles ob¬ 

tuse, but marked. Length, 2.3-2.6 mm. parzms Biackb. 

4 (11 Met-episterna (excluding epimera) quadrate; elytra without striae 

on disc, puncture of third interstice on apical declivity; eyes distant 

from buccal fissure beneath. Apterous. 

5 (6) J with four anterior tarsi squamulose beneath. Length. 4-4.5 mm. 

rofivifjrusf SI. 

6 (5) c? with anterior tarsi naked beneath. Length, 2.5—3mm. <?t*a//s 8L 

AMBLTST03UU3 (KoTOFHmus) NIGER Blackbum. 

Eab ,—Evandale (Sirnson No. 3122); Latrobe, Jordan River, Straban, Mount 
Wellington (Lea). Common in Sou^h-eastern Australia. 

AMBiiYBTOMiTs (NoTOPHiLUs) PABVXJ8 Blaokbuni. 

if oh.—Launceston, Evondale, Zeehan (Bitnson, No. 2877); Jordan River 
(|jea). South Australia. 

Akblystomus convkxus^ ap. nov.» 

Apterous, oval, convex; prothorax with lateral margin narrow; elytra smooth, 
u fine puncture at position of third interstice near apical fifth; niet-epistema 
wide, short, quadrate—including epimera longer than broad; posterior tarsi with 
first joint as long as three sneering joints together. <?.—Abdomen at apex 
bisetose on each side; fonr anterior tarsi with joints 1—4 lightly dilatate and 
squamulose beneath* Olivkeeoos-hlack; basal joint of antennae «md tibiae testa*- 
ceous-brown. 

Head smooth; labBnn> clypeus and frpnjb shagreened, and showing j^me 
minute punctures unte a hms; eyes round, convex, distant from buccal fissure 
})ea:ieath; mentum edentate. Prothorax smooth, convex, transverse-^eordate (J.1 
X 1.4 mm.); base wide; basal angles obtuse; lateral border narrow, more strongly 
refiexed at basal angles, mtive on base. Elytra smooth, convex, oval (2.6 X 2 
mm.); eighth stria obsolete; snlRnargmai pi^ture^ wanting on middle of aides. 
Lengtit, 4.1—4-4, breadth, 1.75—2 mjn. 

JETab.—Brighton (fliiiisoii, J^o. 2818). Also fowd by Mr* Lea at Imeindide 
and Port Lincoln, S. iLUSWdia. 

A distinct ^>eci€a zunch larger than A, (P0ihnotht$») ovaiis Si. Oomparod 
with Ambiygnatikus a apscite I also refer to Amhif/ 0 tomm, aiid to wWch 

it is aUied, the protimiiur bprdered at mpe distingttii&es it 
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mr !rH 0 «u 6 «< sloaks. 

AMBLTSTOMTTft (PglliOKOTHUS) OVAMS Sloaftc, 

Hab.—Btrahan (€ait^ and Lea). Tliis speoiee^ whtek extends fi*oin N.S. 
Wales to Wosten Aastralia, was represented in the Binwon eoneetion by me 
speeimeni witboid exaet locality. 

Genus HAPXiAKEE. 

Hapi-ankb velox Cwtelnau. 

JEfab.—‘Wedge Bay (Hardy). J7. velox was sent to me by Mr. H. J. Carter^ 
as baA^ing been found at Wedge Bay by Mr. Hardy. It is found in the soutliem 
coastal districts of Australia from Pezth to Melbourne. 

Genus NBMAGiiOSSA. 

Solier, Gay^s Hist Chili: Zool., iv., p. 215, 1848; Lecanotmrus Chaudoir, 
Bull. Soc. Imp. Nat. Mosc., 1850, p. 446; Thenatotes Bates, Cist. Ent., 1878, p. 
320. 

I have examined a specimen of Nemaglosaa brevis Bolier (= Lecanomerus 
marginatus Beed) from Chili; and do not know how to distinguish the genus 
Leeanomertut from Nemagloeaa^ nor do I think that Tkenarotes is (even on Bates’s 
own showing) separable from Leeunomerus, except by trivial characters that are 
not of generic value; therefore these three genera are considered as one here. 

Table of Tasmanian species. 

1 (4) Form stout; upper surface black, rarely with a viresccnt tinge cm 

elytra. 

2 (3) Sise major, 6.5«7 mm. Elytra nitid in <?, opaque in ? 

vertkalis Erichs. 

3 (2) Sisc minor, 4.5 mm. Form oval, convex; elytra nitid in both sexes 

master&i Macl. 

4 (1) Form narrow; prothorax at least reddish. 

5 (8) Head black; antennae infuscate after second joint. 

6 (7) Elytra red at base: each elytron with a piceous plaga extending over 

interstices 2-8. Length, 6 mm . dtrolor Hh 

7 (8) Elytra piceous; first interstice, apex, and lateral margin reddish. 

Leog^, 3.8-4.1 mm.. a4(usa SI. 

8 (5) Colour (including head and antennae) reddish; each elytron with a 

piceous plaga extending over interstices 2-5, Length, 6 mm 

fasmanka Bates, 

Nkmagi*08sa (HARPALtrg) vertioai^s Erichson. 

Hob.—^LauneoBton (Simson, Ifo. 2480), West Tamar (Simsont No. 3105); 
Devopport, Eeehau; Hobart (Lea). Common in the cx>astal districts of N.S. 
Wales and Victoria. 

NEHAQhOSfiA uASTKRSi Macloay. 

(sssul<mpalpue maeterei Mac!., = Xeoaaowem# nkidus Blackb.) 

H(i5.-~8tan!i4yt King ts. (Lea). Also found over a large area of 

S.E. Anstndia. 

Nis^oimsa (TincK Biccmcwt Bloane. 

H«6.--L^ee8ton/|leaecmi8^^ (Simson, No. 2482). Ako found in Victoria 
and B. Anatri^ 





138 


THK OARABIDAE OF tTASMANU. 


NkMAGLOSSA OBTU8A, Sp. UOV. 

Elongate-oval; bead bifoveate; prothorax laevigate, punctate on each side 
of basal foveae; elytra truncate-oval (2.5 1.8 mm.), convex, fully striate, second 

interstice without stiiole at base, third interstice unipunctate a little before apical 
third. Head black; prothorax ferruginous, middle of anterior margin and disc 
vaguely infuscate; elytra piceous-blacik, first interstice, lateral margins and apex 
reddish; legs testaceous; antennae infuscate, two basal joints testaceous; man¬ 
dibles and labrum reddish. 

Head laevigate; each frontal fovea giving off an obli(jue line running towards 
middle of eyes; vertex convex; eyes prominent, lightly inclosed l>ehind. Pro- 
thorax broader than long (0,9 X 1.2 min,), widest before middle; sides lightly 
rounded, I’onndly and strongly narrowed to apex, decidedly narrowe<l to base; 
apex truncate; angles rounded, not marked; base tnnicate in a curve, angles 
obtuse, not marked; lateral basal foveae wide, shallow, punctate; median line 
distinct. Length, 3.8—4.1 mm., breadth, 1.8 mm. 

Hob.—Evandale (Bimson, No. 2494); Launceston, Latrobe, Btrahan (Lea). 

This is the species which is entered as Thmarotes discoidalis Hlai-kb. in Lea’s 
^^List^ of 1902, but T lielieve it to be a distinct species. Compared witli *V. 
atriceps Trechm id Macleay), it differs by prothorax more strongly narrowed 
to base, baaal tingles more rounded off. I am not sure that I know N, minor 
Blackb., which tnay not be different from N, atriceps Mac!.; the same differences 
should separate N, ohtusa from 2^. minor as from atriceps. It seems to me 
better to consider the Taainanian species as distinct, rather than attach it to any 
of the described species of the mainland as a variety. All the allied forms kiiown 
to me from the mainland differ from N, ohtma by having the prothorax less 
strongly narrowed to base, and with the basal angles more marked. 

Two small specimens belonging to Mr. Lea, ticketed **Launceston” are 
smaller than the typical fond (3.6 mm.) and have the elytra almost wholly 
black, only the first inteTstice towards apex, lateral marine posteriorly, and apex 
narrowly reddish; it may be a variety. 

Nkmagumssa (Thenarotks) tapmanioa Bates. 

/Jab.—Launceston (Simson, No. 2491). Also common in B.E. Australia. 

Genus Et7Th»na»i7s. 

Prothorax with basal angles rectangular; legs yellowish />rom/dusErichs. 

Prothorax with bSsal angles obtuse; legs black. nigellmnh 

EiTTHKNAieus (Habpalvb) pbomptus Eriehson. 

Jfab.—Launceston, Beaconsfield, Kelso, Zeehan (Simson, No. 2859); Latrobe, 
Btrahan, King Is. (Lea). Common in S.E. Australia. 

Eitt»knar0s NioELnns, sp. nov. 

Elongate-oval; prothorax laevigate, sparsely punctate in basal impressions; 
elytra convex, fully striate, second interstice without striole at base, third inter¬ 
stice unipunctate near posterior third. Black; antennae piceoxis with ba^ ;ioint 
reddish; legs black; tarsi feiruginous-brown, posterior darker than anterior. 

Head laevigate; frontal impreswona well marked, oblique, anterior extremi¬ 
ties connected ^ clypeal suture; eyes not prominent. Prothorax broader than 
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long (1 X 1.3 mm); aides rounded, angustate to base; base areuate-trunoate, 
Angles obtuse; border thiek, extending round basal angles on each side; lateral 
basal fovea wide, shallow, punctulate. Elytra wider than, prothorax (2.65 x 
1.76 nun.), strongly deelivoiiK to apex; inner humeral angles widely obtuse; 
apical curve short, without lateral sinuosities; striae entire, tine but well defined, 
second rising from a rather large puncture; interstices depressed. lAmgth, 4.2, 
breadth, 1.75 mm. 

Hah .—Strahan (Lea). Unique. 

Allied to E, cometa SI., from which it presents the following ditferenoc»:— 
legs black; eyes less convex; protUorax more strongly narrowed to bnse, loss 
densely punctate along base, particularly near angles. 

Tribe Meriaodini, trib. nov. 

Antennae with second and third joints setulose; irmndiblos with a seta in 
groove of outer side; maxillary palpi with penultimate joint setiferous, apical 
joint glabrt>us. Elytra with margin interrupted posterit>rly by an inner plica, 
eighth interstice carinate towards apex. 

I have formulated this tribe for the Australasian species hitherto put in the 
genus Oopterm, Dr. R. Jeannel, of Toulouse, has examined the genotype, Oopie- 
rm cUvinoides Guerin, and has kindly communicated to me the fact that not only 
is it not congeneric with the New Zealand species hitherto referred to as Oopterus, 
but actually belongs to another tribe of the Carabidae; this leaves the South 
American Merisodua as the first described genus of this tribe, and therefore the 
one from which the tribal name must be taken. The characters given above 
differentiate this tribe from the Trechini. The only extra-Australasian genus of 
the tribe knowm to me is Merizodus, the genotype of which, M, angusticolliH Soli^r 
from Chili, I have examined. 

Table of genera. * 

1 (8) Eyes large, prominent, 

2 (7) Head with two supraorbital setae on each side. 

3 (6) Elytra bordered on base; prothorax without a submarginal carina, 

4 (5) Fades Prothorax with posterior marginal seta present. 

BaACKTDXMA. 

6 (4) Facies NatpaiuS’likm. Prothorax without posterior marginal seta 

Pbbcoi>bbmit«. 

6 (3) Elytra not bordered on base; prothorax with a submarginal carina 

near basal angles, posterior marginal seta present ,. .. Mbbizodus. 

7 (2) Head with one supra-orbital seta on each side. [Prothorax with a 

submarginal carina and a marginal seta near basal angles; elytra 

with border obsolete except beside humeral angle.] .. Ftkeocyrtuh. 

8 (1) Eyes small, depressed, [Prothorax narrow, near basal angles concave 

and without submarginal carina; legs unusually long. 1 loACAEABoa. 

Genus Bhachtdema. 

Brachydeha TABMAkiae si. (=:B. victoritie m) 

I now believe I was wrong in trying to differentiate the Tasmanian and Vic¬ 
torian forme from one another. ; 

7?o6.—Denieon .Gorge (Simeon No. 3130), Hobjirt (Lp»); Warbnrton. Vic¬ 
toria (81o«ne). 
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P K R c 0 o B R 3C u 8^ gen. nov. 

Hjead small; frontal impreeftions ofesdete; two supra-orbital setae on e«eh 
side; eyes liemisplierieal, hardly inclosed at base, distant from bueoal ibsure be¬ 
neath. Lidmim truncate, G-setose. Clypeus with a seta on each side. Man¬ 
dibles with a seta in sorobe of outer side. Palpi stotit; maacillary with penulti¬ 
mate joint obconic, setose; apical joint stout, short, obtusely painted, glabrous; 
labial short ; penultimate joint bisefcose; apical joint short, stout, dbtusely pointed. 
Antennae long, slender; second and third joints setulose. Prothorax depressed, 
subquadrate, wider acrc^ base than apex, lightly and roundly ampliate at widest 
part, bi-impressed on each side of base; basal angles rectangular, obtuse at sum- 
mit; border nairow, passing round basal angles; submarginal basal carma not 
developed; posterior marginal seta wanting. Elytra rather depressed; base bor¬ 
dered; humeral angles marked, pot dentate; striae lightly marked on disc, obso¬ 
lete on sides; first interstice with a very short stride at base, third 4-punetate 
beside third stria, eighth carinate at apex, obsolete in middle. cJ.—Anterior tarsi 
wdth two basal joints lightly dilatate and squamoee beneath. 

The position of this genus is near Pteroeyrtm, but it differs by form more 
depressed; head with frontal impressions obsolete, two supra-orbital setac^ on each 
side; prothorax without a submarginol basal earina, seta at basal angles wanting. 
The genotype is a smiiti, jet-dack, rather nitid beetle. 

pEROOPBRMPS NUiEft, sp. nOV. 

Elliptical-oval, subdep^essed. Black, nitid; legs and antennae piecous or 
piceous red, femora darker than tibiae, base of antennae reddisli. Head short (1,3 
mm. across eyes); front wide; eyes large, round, prominent. Prothorax sub* 
ijuadrate (1.6 X 2 mm.), widest just before middle, depressed; apex narrow 
(1.2 mm.), angles not prominent, rounded; sides arcuate anteriorly, subsirmate 
to base; base wide (1.7 mm,), truncate, angles rectangular, summit obtuse; border 
narrow, passing round both anterior and basal angles, very narrow in middle of 
apex, oltoolete in middle of base; basal impressions shallow, inner one well 
marked, outer one short, distinct; space between these impressions wide, depressed. 
Elytra with disc striate; sides sm<mth; third interstice 4-punctate, eighth 

carinate at apex, obsolete m middle; a abort striole at base of first interstice. 
Torsi setose on u|)per surface; basal joint of posterior torsi as long os three suc¬ 
ceeding joints together. Length, 6, breadth, 2.3 mm. 

Ilab. —Great Lake (Simson^ Three specimens. 

P T E R 0 0 x B T 0 8, gen. nov. 

Head M-iinpx'eased; impi^iona not divergent posteriorly; one supra-orbital 
aeta on ecudi buoaal fiasone beneath. Labnun truncate, 

6-«etose. MondibleB in|b a aeta in scrobe of outer side. Mentum with sinoa 
moderately deep, oblique oir sides; a wide prminent median tooth. ligula coif- 
neous, narrow^ rounded at apex, bisetoee in nddifie of apex; paroglossae narrow, 
free, hardly ei±atad^ labial short; penultimate 

joint 2-e^ose in froi^ apM jotet oompt«^^ rather wide behind middle; moxiL 
lory with two ofdedt jointe abort, wide at point of union; penultimate joint 
obeonlc, narrow at bm, oetose; apical jomt angimtite obtuse at apex. Manittee 
hooked, sparsely seteie on teuer side, outer kb^ tdartteulate. Autexmae slender, 
not long; jointe sWt, second and third about equal (third hardly longer ftete 
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second); joints 4*^10^ ovsl, moniliform, equal; basal' j^t only glabrous, Pro- 
thtinnt broader than long; t#o shoit hni^ressions on each si^ of base; border 
narrow^ terminating at basid angihs; two marginat seine on each side^ posterior 
seta at basal angle. Elytra convex; base not bordered; humeral angles marked; 
lateral channel terminating at humeral angle; mar^ interrupted posteriorly and 
with an intemml plica; interstu»e carinate at ape:t^ an apical striole along 

inner side of carina. Metepistema short; metepimera naiTow, not distinct. 
Ventral segments corneous, Ihet narrowly dividing posterior coxae; segments 
3—G with an ambulatbrial seta on each side near mi^e; apical segment in d 
unisetose, in $ bisetose on each side. Tarsi with a few mst^ on upper surface; 
<f.—Anterior short; two basal joints triangular, a little d^tate, triangularly pro¬ 
duced at inner apical angle, squamose on lower sidfe, Genotype, P, globoaus 
Sloane, 

I am not sure whether the New Zealand iq>ecies which are now referiTd to 
Oopterus are actually congeneric with Pterocyrtua, but they are certainly very 
closely allied. 

Table of Species, 

1 (6) Eyes convex, prominent: elytra strongly con^^x on disc, 

2 (5) Prothorax widest before middle; sides Hghtly smtmte near base; a 

prominent, narrow, submarginal ridge at base. 

3 (4) Sise major. Elytra decidedly striate on disc. Length, 5-6.5 mm. 

striatulus SI. 

I (3) Size minor. Elytra smooth. L/ength, 3.2—4 mm, .. tasmauicus Cast. 

5 (2) Prothorax widest at middle; sides obliquely njwowed to base (base 

wide); submarginal basal ridge short, wide, ftghtly raised. Length, 

4*3-5 mm .*.. globosm 81. 

6 (1) Eyes email, round, not prominent; elytra not strongly convex on disc. 

(Colour reddish, elytra strongly striate on dSsc). Length, 4 mm, 

rubescens 81, 

PrgROOYKTUS 8TBIATITLUS, sp. nOV. 

Apterous, oval, robust, convex; head wide, front with two elongate, rather 
irregular, parallel depresaions; prothorax aubquadrate, wider across basi^ (1.4 
mm.) than apex (1.1 mm.), a submaaginal carina on each side of base; elytra 
oval, convex, punctate-striate on disc, striae 5—7 faint. Black, with a narrow 
reddish margin at apex; legs and antennae piceoua red. 

Head large (1.15 mm. across eyes); frontal impressions parallel, not out- 
turned posteriorly; one supra-orbital seta on eat^b side behind the convex lateral 
space; eyes convex, ratiier prominent. Prothorax broodbr than long (1,3 x 1.7 
mm.), widest before middle, strongly angustat© to apex, obliquely narrowed to 
base; sides subsinuato just before base; basal angles rectangular; basal foveae 
deep, bi-impressed; baee truncate, sloping slightly forward on each side; sub¬ 
marginal carina narrow, well developed; lateral channel nam>w and deep tovmrds 
base; a seta in channel at basal angle; border narrow, reftexed. Elytra much 
wider than protiborax (3.6 x 2.7 mm.), strongly round^ on sides; Inimeral 
angles prominent, shortly subdentiform; basal border obsolete, but closing lateral 
ch^eL at homierai cmglee; scuteUar striale wanting; four inner striae well marked 
on disc, weater on apical declivity, eighth strongly impressed ; interstices a little 
^vax on disc, third finely S-punctate beside third stria, eighth earihate tow ards 
iipeXf ninth naww, depressed. Length, 6—-S.^, breadth, 2.4—2.7 mm. 
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Hah. —Cradle Momitain (Carter and Lea)* Several fspecimenB. 

Note .—A specimen in the Simeon collection from the Blue Tier is 4.8 mm. in 
length, and has a similar prothorax, but the elytra less strongly striate. 

PTKROOYita'UB (Drimostoma) TASMAN1CU8 Castelnau- 

Brown; head, prothorax and margin of elytra reddish. Length, 3.2, breadth, 
1.5 mm. 

Hah. —Blue Tier (Simson, No. 3121). Two specimens. 

This is likely Drimoetoma taemanica Cast., but seems smaller than the type 
form. Bates referred it to Oopterm. 

Three specimens were in the Simson Coll, under No. 3121, which are a little 
larger and black in colour. Length, 3.(5—4 mm. I believe they must go imder 
jp. tasmanica. 

Pterocyrtps globosxjs, sp. nov. 

Apterous, subglobose; head large, lightly bi-impressed; prothorax transverse^ 
wider across base (1.5 znim) than apex (1.1 2nm.); elytra subglobose, substriate 
on disc, smooth towards sides. Black; elytra with narrow lateral and wide apical 
testaceous margin; legs and antennae reddish. 

Head wide, convex (1.2 mm. across eyes); frontal impressions parallel, short; 
eyes convex, prominent. Prothorax convex, broader than long (1.3 x 1,7 inm.), 
broadest just before middle, strongly angustato to apex, gently obliquely narrow¬ 
ed to base; basal angles rectangular; base truncate; two short basal impreauona 
^on each side (inner foveiform, outer narrow); a short rather wide submarginal 
Carina near each basal angle; posterior marginal seta in lateral channel at basal 
angle. Elytra subrotnndate (8 x 2.8 mm.); three inner striae marked towards 
base, first entire, eighth strongly impressed; third interstice finely 3-punctate along 
third stria, eighth shortly carinate at apex, ninth narrow, placed at bottom of the 
lateral channel, Length, 4.3—6, breadth 2.3—2'6 mm. 

Hah. —Cradle Mountain, Waratah (Carter and I.iea). A good series of speci¬ 
mens. 

Differs from the black species in the Simson Coll., which I have referred 
above to P. taemamciee Cost., by form shorter; prothorax shorter, more trans¬ 
verse, more aropliate at widest part, wider across base, lateral basal impressions 
not So deep and more distinctly divided into two foveae, lateral basal carina 
shorter, more distant from, and less parallel to the margin; elytra more ampliate, 
inner striae more distinct, sides and apex with a much more distinct ferruginous 
margin. From P. etriatulua SL, it differs almost by the same characters as from 
P. tasmameue^ and has the elytra much less strongly striate. 

Pterocyrtus bubbsoens, sp. nov. 

Oval, convex; liead with frontal channels not divergent posteriorly; pro- 
thorax subqaadrate, basal angles rectangular; elytra oval, convex, crenulate-kriate 
on disc, humeral angles marked, aoutellar stride wanting, basal border obsolete 
inwards from fifth interstice. Reddish, sometimes becoming brownish on disc of 
elytra. . , 

Head convex (0.7 mm. across eyes); frontal channels wide, parallel, ex¬ 
tending backward to level with base of eyes, not out-turned at posterior extremity; 
eyes not prominent, small/ round, lightly convex; a narrow lateral snlcus passing 
above eye and extending behind eyes on each side of head. Prothorax broader 
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than long (1 x 1.2 mm), broadest before middle, wider across base than apex; 
aides obliqnely narrowed to base; apex truncate; base bisinuate (lightly rounded 
in middle, straight on each side); basal angles marked, rectangular, with summit 
blunted; border narrow; lateral basal impressions well marked; u short earina 
near each basal angle on inner side of marginal channel. Elytra oval (2,5 x 
1,75 mm.), convex; five inner striae well marked on disc, becoming faint (ex¬ 
cept first) on apical declivity, lateral striae more feeble, eighth near margin; 
eighth interstice strongly carinate at apex, wide and declivous beneath this earina. 
<?.—Tarsi with two basal joints dilatate, triangular at inner apical angle. lA*nj§d.h, 
4, breadth, 1.76 mm. 

Hab .—Waratah (Carter and Lea), 

Distinguished from other known Tasmanian species by eyes smaller, more 
depressed; form less robust; elrira much less convex and ampliate; colour reddish 
brown. 

Tribe Trachini. 

Genus T n e c h tr s. 


1 

(32) 

2 

(3) 

3 

(2) 

4 

(19) 

5 

(U) 

a 

(9) 

7 

(8) 

8 

(7) 

9 

(6) 

10 

(11) 

11 

(10) 

12 

(13) 

13 

(12) 

14 

(8) 

16 

(16) 

16 

(M) 

17 

(18) 


(Sporades Fauvel = Trechodea Blackburn.) 

Table of Australian and Tasmanian species. 

Prothorax with base truncate. 

Head narrow, hardly constricted behind eyes; eyes small, depressed. 
Black. Length. 5 mm. Uai SI. 

Head decidedly constricted behind eyes; eyes convex, more or less 
prominent. 

Elytra with third puncture of third interstice on apical declivity. 

Form depressed, or subdepressed. Colour black, or with indeterminate 
pattern. 

Elytra with punctures of third interstice not interrupting the interstice. 
(Apical strioie continuous with fifth stria. Black.) 

Elytra with border extending inwards on base to first interstice. 
Length, 5.7 mm." i^acificus SI. 

Elytra with border not extending inwards on base past third interstice. 
Length, 6,5-7 mm. ' robusius SI. 

Elytra with anterior puncture of third interstice interrupting the in¬ 
terstice, or beside fourth stria. 

Elytra with interstices depressed. Piceous. Length, 5---5.5 mm, 

diememmis Bates. 

Elytra with interstices convex. Bicolorous species. 

Prothorax with basal angles acute, preceded by a short sinuosity; 
elytra with basal border reaching first interstice. Length, 6.6 mm, 

virtoriae Blackb. 

Prothorax with basal angles subrectangular, obtuse, not preceded by 
a sinuosity: elytra with basal border not reaching inward beyond 
fourth interstice. Length, 3.8 mm. mstfinani SI, 

Form convex, elytra oriform. Black, elytra with a transverse fascia 
of testaceous maculae on posterior half, sometimes also a testaceous 
post-humeral lunule. 

Elytra without post-humeral maculae. Length, 4.3 mm 

subof-fmteUus Blackb. 

Elytra with post-humeral maculae. 

Elytra strongly striate on disc, striae 2*4 strongly impressed on apical 
declivity: anterior discal puncture near third stria. Length, 3.3 
tnm,.. .. cariert SL 
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18 117) Blytra sttbitriAt«» $tri«e obstftote on a|^ic*l declivii?yr aiitertor dittciil 

puncture near fourth atria. Lengthy 4.2 mm. •• SI* 

19 (4) Eiytr* with third puncture of third interstice distant from apex, not 

<m apical declivity. 

20 (22) Elytra with striae 1—7 <leeply impressed; interstices convex. 

21 <22) Colour black, legs piceous. Length, 4 mm. .. .. ausirinus SI. 

22 (21) Cokmr ptceous-testaceotis, femora testaceous, tibiae light brown. 

Length, 8.8 mm. ♦. .. sitmsaHi Blaekb. 

23 (30) Elytra striate on disc, striae becoming obsolete towards sides; inter- 

etices depressed. 

24 (27) Elytra piceous-black, with a testaceous, post«humeral macula on each 

elytron. 

23 (26) Prothorax with basal angles acute, preceded by a sinuosity. Length, 
3.4 mm. . . .. .. .. /onginotatus SL 

26 (25) Pfothorax with basal angles obtuse, not preceded by a sinuosity. 

Length 3.7 mm. .. .. . . .. .. l^reviHotatus SI, 

27 (24) Elytra black, without post-humeral maculae. 

28 (31) Pro thorax with sides oblkiu^y narrowed to base; basal angles marked 

and with border promineut. 

29 (30) Elytra subdepressed, sides lightly rounded. Length. 3 mm. 

niiens Putseys. 

30 (29) Elytra convex, sides strongly rounded. Length, 3.8 mm 

dlackdi^nt Sl- 

31 (28) Prothorax with sides evenly rounded to base; basal angles obtuse, not 

matked nor with border prominent. Length, 3 xnm. 

immamae Blaekb. 


32 (1) ProttoOrax with base labatc. 

36 (34) Prothovax wiiih basal angles prominent, triangulaiC, base truncate 
.behind them on each side of lobe; each elytron with six punctate 

striae. Leng^ 4 mm. baldieftsu Blaekb. 

24 (33) Prothorax with basal angles not prominent and triangular, base sloping 

behind them on each side of lobe; elytra with not more than three 
simple striae on each side of suture. 

35 (36) Elytra with three inner striae marked. Length, 4 mm. macUayi Sl- 

36 (38) Elytra unistriatc on each side of suture. 

37 (38) Head wide; prothorax transverse, depressed, lateral margin and channel 

wide, elytra depressed. Length, 3.5-~-4 mm. bipariitum Macleay. 

38 (37) Head narrdw; prothorax globose, lateral margin and channel narrow; 

elytra convex, a-deep transverse-oblique fovciform impression at 
position of anterior diseal puncture. Black, nitid. Length, 2.8 
nun.... gibbipennis Blaekb, 


I sent speeimens of Bembidium bipartitum Mac!., to Dr. R. Jeahnel, of Tou- 
louse> the present authority on the tribe Trechini, and have been informed by 
him that it bebngs to Bporadsn of Fauvel (genotype, S, Bexpunctatus Fauv., New 
Caledonia)? a genus which I>r. Jeatmei informed me has also been found in the 
Oriental 6nd in Eaat Africa; The genus Treckodea, founded by Black- 

bum on his ^ecahideB, must become a synonym of Spf>rad.eii, for the 

only difference I can note between Bembidium bipitrtitum MacL, and B, secaioid^s 
Blaekb., is ohe Of colour (B. hipartitum, elytra piceous, head and prothorax red; 
J&. seeaUidea^ upper surface wholly piceous). The genus Treekm as used in this 
paper will indu^ Bpatera m e. sttbgenos. 

Blackburn has taMated, the Australian and Tasmanian species of frechm 
ketown to him (Trims. Eoy* 8oe. S* Aust., 1901, p, 117). My idea of the gemts 
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is wider than his, as including his Trechodes^ and the tal»le given above is on 
quite different lines from his. 

Macleay has deechbefl as belonging to the genus Trechus^ four species which 
must be excluded from it. These are T. ater^ T. atric^pH^ and T. concoUtr, which 
are Harpalids, and 7'. rufllahria which is a species of Perigona. 

To render my work more complete 1 have included in the table tJie spocicH of 
the mainland, and have described a new species (7'. caatclnaui) from Victoria. 

Trjechits LEAi, sp. nov. 

Kiongatc-oval, convex; head narrow, eyes small, depressed; protliorax broader 
than long, base truncate, basal angles obtuse; elytra oval, fully striate, eighth 
interstice narrow and raised at apex. Black; legs, antennacj and mouth-parts 
reddish. 

Head convex, elongate (0.9 mm. across eyes), hardly narrowed behind eyes; 
frontal impressions long, parallel, deep; eyes small, round, depressed; post>ocular 
parts of orbits very little swollen, longer than eyes. Prothorax convex, sub¬ 
quadrate (1.3 ^ 1.5 mm.), broadest before middle, wider across base than apex; 
sides liglitly rounded, obliquely narrowed to base, border wide, re Hexed, prominent 
at basal angles; lateral tmsal imjiressions short, rather narrow, separated from 
marginal ehannel by a raised space. Elytra strongly convex, oval (3.2 X 2.2 
mm.); inierstiees convex on disc, third with a foveiforiu puncture about anterior 
third, and another puncture beside second stria on ]>asterior declivity. Ltmgth, 
5, breadth, 2.2 mm, 

Hab ,—Cradle Mountain (Carter and Lea). Unifiue. 

ITiis species is very <iistinct from all other described 'rasnmniau siiedes. By 
the form of its head, prothorax, and elytra it i.s allied to T, subornatelh^ Blackh., 
hut can lie distinguished easily from that species by larger size; head narrow’^er 
with less prominent eyes; elytra without a pattern, etc. 

Theouus paimfkuth, sp. nov. 

Elongtitc-oval, subcon vex; head ordinary, eyes prominent; jirolhorax short, 
wide truncate at base, basal angles obtuse but marked; elytra oval, fully striate, 
apical striole continuous witli fifth stria, basal bolder extending inwards io scu- 
tellum. Deep black, nitid; femora piceou.s; tibiae and tarsi reddish. 

Head wide (1.2 mm. across eyes), front strongly hi-impressed; lateral and 
median spaci^ convex; eyw prominent; po.si-ocnlar })arts of orbits about half 
the length of eyes; labrum emarginate. Prothorax transA^erse (1.2 x 1.8 luin), 
widest at middle, a little wider across base (1.45 mm.) than apex (1..3 mm.); 
apex lightly cirmrginate; anterior angles rounded; siiles evenly rounded; border 
rolicxed, prominent at basal angles; lateral basal impressions shallow, wide. 
Elytra oval (3.5 2.3 mm.), strongly striate; strim* simple, eighth distinct; 

interstiefi^s depressed third .3-punctnle (two anterior punctures foveifomi, l>t‘side 
third stria, third on apical declivity beside ficcoud stria); interstices <1—8 united at 
apex to form u narrow pointed ridge. Ijength, 5.7, bi'cadth, 2.3 imn. 

jjah .—fitraban (Carter and Lea). ITnique. 

Allied to r. rohustm SL, but smaller; colour <leef>cr black; femora pif'cous; 
eyes more prominent; post-ocular part of orbits smaller; protborax proportion¬ 
ately wider, evenly rounded on sides, widest at middle, less eniarginate on base, 
basal foveae shallower; elytra less convex, more decidedly bordered on base, btrder 
extending inwards past fourth interstice—(it is the only Tasmanian species show¬ 
ing this cheiaeter). 
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Treohus ROBtrsTus, Bp. nov, 

Eloagate-oval, subcoiivex; head large, eyes prominent; pn>tborax nhoii:, Wide# 
truncate-emarginate at base, basal angles obtuse; elytra oval, fully striate, apical 
Btriole continuous with fifth stria. Piceous, elytra rather iridescent; reficxed and 
inflexed margins of elytra, legs, antennae, and mouth-parts reddish. 

Head wide (1.5 mm. across eyes); vertex convex; front bi-impree»ed; lateral 
and median spaces convex; eyes roundly prominent; poat-ocular part of orbits 
large, two-thirds length of eyes; labrum emarginate. Frothorax transverse (1.6 
X 2 mm.), broadest before middle, a little wider across base (1,0 mm.) than 
apex (1.6 mm.); apex emarginate; anterior angles obtuse; sides lightly rounded; 
border wide, refiexed; lateral basal foveae wide, short, strongly impressed, bor- 
dered along posterior margin. Elytra oval (4 x 2.,5 mm), rather convex; striae 
simple, third 3-punclate (two anterior punctures beside third stria, third h<'?fiide 
second stria just below beginning of apical declivity); interstices united at 
apex to form a narrow ridge; border not extending on base inwards pest fourth 
interstice, length, 6.5— 7, breadth, 2.5— 2,7 mra. 

Hah, —Zeehau (Coll. Simson, type); Waratah (Carter). 

Two specimens liave been examined; it is the largest Australiun of 

the genus, and is allied to 1\ pacifiem SI.; under the description of T, pact ficus 
will \w. found a note of the most obvious differences between itiese two siukmos. 

TUECHU.S mfiMKJJKNHlS Bulcs. 

7\ solhiior Hiaekburn (1!)0I).] 

IJab, —Launeeston, St Mary's (Simson, No. 3045); Waratah (Carter and 
Ltia). “In moss and lichens," Lea.*' 

] obtained speciirienH of a spwues of Trechm in a damp cleeuyiug log at 
MHr>>;villc, Victoria, in January; it agreed with the description of 7*. solidior 
Blackb.; but to me, it s(>ems couspeeiti<‘ with 7’. diemcnensis; specimens from 
Borrigo, N.S.W.# are larger, more shining, and j^mootbor towards sides of elytra, 
i>ut do not seem specifically distinct. 

TRKCHOS CAKTEI.XAITI, Sp, nOV. 

Broad, oval, subdepressed; bead strongly ])iHuleate; prothorux iransverse, 
wide aerofts base; elytra fully striate, stria© deep, disc bifoveoJate r>n course ox 
fourth stria, a hooked stride on eat.‘h side of apex, marginal furrow and border 
not extending inwards along base beyond fourth interstice, Pieeous; prothorax 
brown with disc piceous; elytra picOous, a lateral space and apex brownish testa¬ 
ceous (the lateral testaceous marking is s stripe occupying that part of seventh 
iiiter-Htiee opposite the interval between the discal foveae, and sending oft* a nar¬ 
row transverse branch across sixth and fifth interstice^it just behind the level of 
the posterior fovea); femora hrow’nish testaceous; tibiae, tarsi, and antennae 
brown; palpi testaceous. 

Head large (0.8 across eyes); frontal furrows deep, curving outwards aix- 
teriorly arul posteriorly; median space convex; eyes round, convex, coarsely 
faceted, orbits small behind eyes. Frothorax transverse (0.8 X 1.2 mm), sub- 
depr^sed, wider across base than apex; sides lightly rounded, slightly obliquely 
narrowed to base; basd angles obtuse, subrectangular; base slightly obliquely truii- 
cate on each side, a little produced backward in middle; marginal channel wide; 
margin wide, explanate and refiexed at basal angles; basal foveae deep, divided from 
margin by a narrow ridge; metiian lino deeply impreRsed. Elytra widely oval 
(2.2 X 1.8 mm.), depfcBsed on disc, decidedly declivous on sides, rounded at 
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8 baulde(«; ntriat* deep, smplo, flmt entire, curving round apex and exteuding 
forward opposite |K>«terior extremity of sixth stria in a short deeply marked 
course iiookod at extremity (about apical fifth); interstices rather irregpular, con¬ 
vex towards sides* second wide towards apex, third ended considerably before 
apex by the union of third and fourth striae, interrupted by posterior discal fovea, 
fourth interrupted about basal fifth by anterior fovea. Length, 3.8* breadth, 1.8 
inm. 

Hah, —Victoria: Marysville and Warburton (Sloane). 

One «pe<‘imen obtained by me at Warburton, and another at Marysville in 
January* in damp, heavily wooded guUies, 

Aliivil to T. vlcioriae Blaokb., but differing by smaller size; darker colour; 
head less swollen at eyes; prothorax less rounded on sides, not sinuate before 
basal angles, those not acute; elytra similar, but witli .sculpture of the apical de¬ 
clivity different (T. r^:c^oriae without a hooked sublateral striole), marginal border 
not extending along base to peduncle as in 1\ \nctoriae. It is altogether diffciwt 
fi'orn 7’. Blackb., by facies; prothorax more transverse (not cordate), more 

widely margined; elytra more depressed, humeral angles more marked (in T, 
nmsoni quite rounded off), anterior discal puncture interrupting fourth inter¬ 
stice, <!tC. 

Trtcohus oautebi, sp. nov. 

Ova!* convex; Jiead large, eyes convex, orbits small behind eyes: prolborax 
subquadrale, base truncate, basal angles rectangular (a little blunted at summit); 
elytra oval, disc strcmgly striate, striae fainter towards sides. 

Black: legs (tibiae darker than femora), base of antennae, imd mouth-parts 
tiistaceous; prothorax piceous, reddish towards basal angles; elytra with yellowish 
markings as under:—0) a])ical jnargin and first interstice on apical declivity, 
(2) a post humeral oblique macula extending from fourth stria )>ehind anterior 
<liscal pumdure to margin, and reaching base at shoulder, (3) a smiill discal spot 
on third interstice at second puntdure, (4) an irregular arcuate fascia irom 
fourth stria to margin above apical declivity. 

Prothorax broader than long (O.T X 0.85 nun.), widest bt't’orc middle, hardly 
wider across base than apex; sides lightly rounded, obliquely narrowed to ]>ase; 
lateral border not wide anteriorly, .strongly rctlexed towards base. Elytra widely 
ovml (2 1.5 mm.), convex, four inner striae strongly imi>resscd, eighth obsolete 

on sides, third interstice 3-punctate (two antorior punctures beside tfu*r<l stria, 
third on apical declivity beside second .stria); eighth interst ice enrinute at ai>ex, 
defined on inner side by the well marked apical striole. I*(Cugtl), 3.3, breadth, 
1*5 mm. 

Hah ,—Cmdlo Mountain (Carter and Lea). Many specimens. moss and 
lichens,” 

Allied to r. Huhorri^atellus Blackb., from which it can be readily differentiated 
by size amaller; prothorax more strongly narrowed to base, border narrower; 
elytra with post-humeral maculae, From T, coxi SI., which it resembles in pat¬ 
tern of elytra, it can be distinguished by smaller size; eyes smaller and less con¬ 
vex; prothorax much less transverse, more narrowed to base; elytra witli striae 
strongly impressed on disc. 

Taiwnrtrs AUSTamns, «p. nov. 

Elongate-oval, convex. Head rather wide, strongly arcuately biaulcate; pro- 
thmiax sabooidate, apex and base of about equal width, basal angles almost rec- 
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tangiilar; elytra oval, strongly striate, seventh anU eighth striae weak, iutej*btices 
1—5 eoixvex, third interstice 3-pnrictat4? beside third striat apietil striole in line 
with fifth stria. Blm'k, legs and antennae reddish. 

Head large (0,8 mm, am»ss eyes), obliquely narrowed behind eyes (<*,outinu* 
ously with slope of eyes); vertex convex; frontal sulci curved, decidedly diver¬ 
gent and defining c^rbits i»ostcnorly; eves prominent; umndibles prominent; 
labrum emarginate. Prothorax broader than long (0.85 1.15 mm.); apex 

lightly emarginate; anterior angles obtuse*, a little j>romineat; sides lightly 
rounded; base truncate, sloping lightly fonvard at each side; bastd angles, sul-rect- 
angular, summit obtuse; border strongly refiexed, not wide, Jiardly wider towai^ls 
base; lateral channel curving round at basal angh*s and uniting with bottom ot 
basal impressions, these deep; median line strongly impressed. Elytra oval (2.5 
X 1.6 mm.), convex; humeral angles rounded off, not marked; intcrstic'cs 6—8 
uniting to form a narrow cariua at apex, this carina defined on inner side by a 
strongly impressed apical striole; po.stcrior puncture of third intt*rs1i<*e IcvfO with 
anterior end of apical striole. Length, 4, lireadth, 1.6 mm. 

Halh —Great Lake. Unique in the 8iutsou Uoll. 

A very distinct species, not nearly allied to any ether yet ibnnd in 'rasinania. 
Tf the sides of the prothorax are viewed from straight abovi* tl^ey aiqwar io lie 
lightly sinuate before the basal angles; but, if looked at from the (»])positc side 
across the segment, this sinuosity (wbieh is caused by ti sli^hf luiri/ontid curve 
of the border) disappears. 

* Tbeohus SIM ROM ! Llocklmm (1894). 

Hah.- Thomas Plains (Simson, No. 3506). 

TuKOJIUS XiONOlNOTATUS, sp. UOV. 

Oval, robust; head large, arcuately bisulcate; prothorax cordate, narrower 
across base than apex, sides sinuate posteriorly, basal angles acute; elytra widely 
oval, weakly striate, third interstice 3-punctal,e, posterior puncture alM>ve apical 
declivity. Black; elytra with a humeral lunule, indexed margin, apex, a small 
ante*npieal spot, and apical part of first interstice lurid-testac^CMuis; antennae in- 
fuscate, base reddish; legs testaceous, tibiae and tarsi browm. 

Head finely shagreeried, large (0.7 mm. across eyes), stnmgly narrowed be¬ 
hind eyes); vertex convex; frontal sulci curvetl, strongly divcrg(mt posteriorly; 
eyes convex, rather small, a little prorniiient; post-ocular part of orbits about as 
long as eyes, curving continuously with eyes to head. Prothorax broader than 
long (0.7 X I mm.); apex lightly etnarginate; anterior angles obtuse, bordered, 
a little prominent; sides lightly rtnmded anteriorly, shortly Hinuate before base; 
basal angles acute; bast^ truncate; border narrow, retlex<Hl, very little wider at 
basal angles; lateral channel curving round at basal angles to form bottom of 
basal impressions, these well marked; median line well marked nn disc. Elytra 
oval (2 X 1.4 mm.) subcon vex; base wide; basal curve short; discal M.nm lightly 
improssech first only entire; striae 6—8 obsolescent; rwurved jqiical stnole narrow, 
Ijength, 3,4, breadth, 1.4 mm. 

Hah .—Ben Lomond, 5000 feet (Simson). Unique. 

With T. hrevinotatuB SI., this species forms a distinct group. Pomporing 
these two species with T. manohhus Pute., and 2\ scapulaHs Putz., from Ghili 
species which also have post-humeral maculae, it is at once seen that \hevc is iittle 
affinity towards the Chilian species, The Tasmaman species have the head nar- 
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rower, more dt-efily inftuUmte, eyes smaller and less prominent; elytra im»re striate, 
third puneturc of the third interstice above the apical <ieeUvity. Tn 1\ longim- 
tatus the elytra have, on each, a lurid testaceous humeral liinule extending from 
the sixth inteMice at the humeral angle and curving inwards hcliind the anterior 
{Juncture of tlhr<l interstict* on to the fourth intei^tiee, and there is an indistinct 
macula of a duller colour on the a]>ical declivity beside the recurved striole. 

TllECIftTB BKmXOTATUS, sp. HOV, 

Oval; head large, arcuately hisuioate; prothorax cordate, hardly narrower at 
base than apex, sides roundly narrowed to base, basal angles obtuse; elytra oval, 
hglitly striate, interstices depressed, third 3-punctate lK?side third stria, posterior 
pun (dure above apical declivity. Piceous-black; vertex, sides and base of pro- 
thorax (narrowly), Inu-der, inflcxed margin, and first interstice (especially behind 
middle) reddish; apex (rather widely), and a rotundate humeral spot outside fifth 
interstice lurid-testaceous; antennae infnscflte, base reddish; legs testaceous; tibiae 
and tarsi brownish. 

Head lai’ge (0.7 across eyes); vertex convex; frontal sulci <lGep, lightly diver¬ 
gent posteriorly; post-oenlar part of orbits small (not half size of eye), strongly 
raistvl from lK*ad: eyes large, convex. Prothorax broader than long (0.7 ^ 
1 mm.); apex truncate; angles obtuse, not prominent; sides lightly rounded; base 
truncate; angles ohtuse; lateral border narrow anteriorly, a little wider near base; 
lateral chafinol wide; lateral basal impressions well marked; median line distinct. 
Elytra oval (2.2 ^ 1.5 mm.), convex (a little depressed near suture) •. base wide; 
striae 1.5 lightly impressed, fi—8 obsolescent. Length, 3.7, breadtlu 1.5 mai. 

f/«h.—Great Luke (8imson). Unique. 

Alliwl to T. loHfjinotatus SI., from winch it differs do<*idcdly by eyes larger 
aud more convex, orbits less developed behind eyes, frontal sulci less divergtmt 
j.mstoriorly; prothorax with anterior angles less prominent, sides not sinuate 
before basal angles, these obtuse; elytra wutb shoulders more rounded off, post- 
humeral maculae sliortcr, not reaching backwards as far as anterior puncture of 
third interstice. Tlie apical declivity is of a leather lurid-testaceous eolour, but the 
dark ground colour extends well down the declivity. 

Trrchus NiTExrs Putzeys. 

T have idenlifled T, nitms Putz., from the description. Length, 3 mm. 

TTab. —Mount Wellington (Ijca); “in roots of gi’ass at summit/’ M)’. Lea 
sent it to me, ticketed T. taf<maniae Blackb., which T believe to be nn allied, but 
djstinet,* .species. 

TaEOHts BiarKUUiixi, sp. tiov. 

Oval; head large; prothorax cordate; elytra rotundate-oval, convex. Block; 
indexed margins of elytra, legs, mouth-parts, and antennae reddish. 

Head ordinary (0,8 mm. across eye».)» Prothorax cordate (0.8 X 1 mm.), 
widest before middle; base and apex of about equal width; sides rounded, oblique¬ 
ly narrowed to base; basal angles marked, obtuse; border strongly reflexed at 
basal angles; lateral basal impressions foveifonn. Elytra wudely oval (2.3 x 1.7 
mm.), convex; base rotundate; disc striate; striae faint tow^ards apical 

fiftriole in line with fifth stria (but not quite uniting with it) ; third interstice 
3-punotate l)eeide tJurd stria, posterior puncture above apical declivity; interstioea 
uniting to form a ridge at apex. Length, 3.8, breadth, 1.7 mm, 

Hob.—Oadle Mountain (Carter and Lea). 
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Allied to T. nitena Putat.; whieh it closely resernbles, bnt larger; protborax 
xoore cordate; elytra more convex, wider, more strongly rounded on mdee, more 
ampliate on each side of peduncle in a more evenly roundc^d curve. The wider, 
more convex, and more rotnndate elytra are tlic most conspinions ditfeivnees. It 
differs.from 7’. fmmanme Blackb. by si»e larger; prothorax less rounded on 
border prominent at basal angles, etc. 

Trechus tasatawiar Hlackbiirn. 

This species (as included in the table of speiiies given abov t I ha?* I)een idimti¬ 
ffed from the description. 

Hah ,—Cradle Mountain (Carter and Lea). 

Tbechus ualdiekhih Blackburn. 

Hah, —Cleveland^ Great I.aike (Bimson, No. 3312). 

'! Trechus macleayi, ftp. nov. 

Bubdepreseed; bead wide, arcuately bisulcate, eyes prominent; prothorax sub* 
quadrate, base shortly lobate, posterior anglt« obtuse; elytra with tliree inner 
striae marked, others (including eighth) obsolete, recurved apical striolc distinct, 
third interstice 3-pimctatc (two anterior punctures beside third stria, liiird 
puncture on apical deedivity beside second stria), an elongate striole at base of 
ffrst interstice, basal border reaching scutelhun. Piceous; elytra with lateral 
channel, inflexed margin, and apex ferruginous; femora lurid-testacemis; tibiae 
and tarsi browm; antennae infuseatc, basal joint rt^dish. 

Head large (0.8 across eyes); frontal sulci deep, curved, strongly divergent 
posteriorly; median frontal space convex, not as wide as lateral .spn(*cs, these 
convex; aupra-orhital punctures near eye, ante-rior set in a foveifomi puncture; 
eyes hemispherical, large, prominent; postoeular part of orbits laminate, strongly 
and abruptly raised from head. Prothorax broader than long (0.8 X ] mm.), a 
little wider across basal angles than apex; anterior angles \vidt\ rounded; apex 
truncate; sides lightly rounded; basal cnrv’e between posterior angles wide, bisinu- 
ate, cun’ing forward from sinuosity to posterior angle on each side; basal lobe 
short, wide, rounded; lateral border naiTow, rather widely leflexed Injside ba«al 
angles; anterior transverse impression faint; base dH']i\'ous on each side towards 
margin; posterior marginal seta on edge of border at posterior angle. Elytra 
Bubdepreased (2.6 x 1.7 mm*), luevigate outside discal fovene, wide at case; 
humeral angles rounded; sides subparallel (hardly rounded); two inner striae 
well marked, second not reaching apex, third faint. Length, 4, breadth, 1.7 mm. 

JJab.-^ClevelRiid (Bimson, No. 3604), Unique. Grampian Moimt^ne, Vic¬ 
toria (Mr. Ejnar Fischer). 

A very diatiiict species allied to T. hipartitum Mad., from which it differs hv 
larger size; darker colour; prothorax with posterior angles f«r less marked; elvtra 
with more than one stria on each side of suture. ^ ^ 

TBKCHtTa GiBBiPBNNm Blackbtxm (Trechodea id. Blat^b.) 

Hah.-Lake District (Blaekhtmi), Grampian Mountains, Victoria Mr 
Eimt Fischer has given me k specimen which I cmisider to he 7. ffimmnJa 
Blackb. It is altogether different from any other specks known to me. 
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Tribe Bwihfatilni 
Table of Tasmanian genera. 

1 (4) Elytra with a scuteUar striole at base of first interstice; anterior 


tibiae not obliaue at apex. 

2 (3) Clypeus decndedly obliquely narrowed to apex. BxMBioitiM. 

3 (2) Clypeus short, wide, hardly narrowed to apex. 

4 (11 Elytm without a scutellar striolc: anterior tibiae oblique above apex 

externally. Tachys. 

Genus B k K B i P i tt M. 

HKMBlDatM niTBiUM Blackburn. 

Hah .—Cleveland (Simson^ No. 3505). 

Genm C i b b e x p m. 

ClLLENUM MA8TEESI SloUne. 


I cannot differentiate specimens in the Bhnson collection from specimens from 
Sydney, llfracjombe beach,” Simson). 

Genus T a ct h y h. 

Table of Tasmanian species. 

1 (4) Elytra with a submarginal stria on middle of sides (indicated by some 

punctures in Tasmanian species). 

2 (3) Elytra 6-striate; prothorax strongly rounded on sides. Length. 2—2.2 

mm.■. stmisO'iafus Blackb. 

3 (21 Elytra 5-striate; protborax lightly rounded sides. Length. 2.2 mm. 

fiiitder&i Blackb. 

4 (1) Elytra with submarginal stria obsolete on sides. 

5 (61 Form short, oval, very convex; prothorax not perc'cptibly narrowed to 

* base: ely*ra laevigate. unistriate on each side of suture, unipunctate 
on disc, apical stride well developed. Length. 2.2 mm. 

bifoveaim Ma.’l. 

6 (5) Depressed: prothorax evidently narrowed to base: elytra bipunctate 

on disc, apical strtole obsolete. Length, 1.5'!.7 mm, 

capfits Blaikb. 

All tbeae species also occur on the mainland. 

Tachts SEMISTIWATUS Blfickburn. 


8trahan {Stm.son);, Latrdie, Jordan River, Hobart, Kinjg Is. (Ijca). 
Taohys FbTKPF.itST Blackbum. 

Hub.—Jordan River (Lea). 

Taotts niFOVTSATT’s Mftclcay, 

Hah ,—Weet Tanuir (Simson). 

Tachys OAPTtJS Blacklram. 

Allied to T, (Pol^derk) hreviaorni^ Cbaiid., of the northern hemisphere, I 
have not seen it from Tasmania, but Mr, Lea has recorded it in his '^List” of 
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the CARABIDAE OS' TASMANIA. 


Tribe Pt«nMitichliii. 

Table of Tasmanian genera. 

1 (8) Mandibles with a seta in scrobe of outer side, (Nomiinit Sloane, 

olim,) 

2 (3) Elytra with eighth interstire not carinate at apex. . .Mmcvclothorax, 

3 (2) Elytra with eighth interstice carinate near apex. 

4 (5) Intercoxal part of mesosternum narrow’ and excised at apex: met- 

episterna elongate. Amblttkiub* 

5 (4) Intercoxal part of mesosternum wide and emarginate at apex; met- 

episterna short, quadrate. 

6 {7) Antennae with third joint bearing a few fine setules besides usual 

apical setae. Pt«bo«mu8. 

7 (6) Antennae with third joint glabrous (except usual apical setae) .. .. 

Phkbsita, 

8 (1) Mandibles without a seta in scrobe of outer side. (Pterostichini, 

sensu siric/oj 

9 (24) Antennae with three basal joints glabrous. 

10 (13) Ventral segments 4—6 transversely sulcate. (Scutellar striole of 

elytra, if present, at base of second interstice. Apterous.) 

11 (12) Head with frontal sulci obsolete. (Elytra wMth three punctures on 

third interstice-—all beside third stria. <. SiMonoNTus. 

12 (11) Head with strongly impressed divergent frontal sulci .. Prosovoowijs. 

13 (10) Ventral segments without transverse sulci. 

14 (21) Elytra with scutellar striole at base of first interstice. 

15 (18) Apterous, (Elytra with third interstice punctate: inet-episterna in 

Tasmanian species short.) 

16 (17) Prothorax depressed across base, basal impressions wide, extending to 

lateral border .. .. .. Khabj>ott 78 . 

17 (16) Prothorax with basal impressions narrow, distant from lateral border. 

Notonomub. 

18 (15) Winged. (Met-episterna elongate.) 

19 (20) Elytra with third interstice 3-punctate (Two anterior punctures beside 


second stria, posterior puncture beside third stria) .. PsKunoouviins. 

20 (19) Elytra with third interstice impunctate.CniAiBNioinms. 

21 (14) Elytra without scutellar striole. Winged. 

22 (23) Elytra with third interstice unipunctate near middle, pro-epistema 

laevigate .. Loxani>»u»* 

23 (22) Elytra with third interstice impunctate: pro-episterna striolate 

RHTTtSTlGBimB. 


24 (9) Antennae with four basal joints glabrous, (Length exceeding 26 mm.) 

Catadbomub* 

I am now unable to support the separation of the genera with a seta in the 
outer scrobe of the mandibles from the great tribe Pterostichini; in the tribe 
Migadopini there is the genus Mj/Hdo^nathm with a mandibular seta, though 
tisnally it is wanting in tribe, and many Brosddes of Australia, Tasmania, 
and New Zealand are without the ordinary mandibular seta of the tribe BroAoini, 
Lomndrm £fa§ratwus Castelnan was described from Tasmania, but I have 
not seen it. 
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Genus M e o y c l o t h o R a x. 

Mkcyclothorax AMRiotfUs Erichsoii. 

Hab, —Launocston, West Tamar, Evan<lale, Great Lake (Simson, Nos. 2493, 
2()J2, 3473); Kiri^ Is. (Lea); Oadle Mountain, Waratah (Orter and l^a). 
Oet'urs also in Australia (widely spread), and New Zealand. 

Genus A M b l y t E n v s. 

Table of Tasmanian species. 

J (8) Upper surface unicolorous. 

2 (7) Prothorax with basal angles obtuse, anterior marginal seta present. 

3 (6) Prothorax with margin wudely reflexed and l)earing a seta at basal 

angles. 

4 (5) Elytra with third, fifth, and seventh interstices seriate-punctate; striae 

Strongly crenulate. Length, 7,5 mm. sfrtafus SL 

5 (4) Elytra with third and fifth interstices punctate, seventh impunctate: 

striae finely crenulate. Length, 8 mm. shnsont SI. 

6 (3) Prothorax with margin narrow and without a seta at basal angles. 

(Elytra with striae faint, or oh.solete; third interstice only 

punctate). Length 7*8 mm. fftger SI. 

7 (2) Prothorax with basal angles marked, anterior marginal seta wanting. 

(Third interstice of elytra impunctate.) Length, 4.5—5.5 mm. 

piacidiis JL/ea. 

8 (i) Elytra black with two discoidal vittae and lateral margins testaceous. 

(Third, fifth and »ev.enth interstices punctate, sutural black area 

reaching base.) Length, 8—U mm. curins Fabr. 

My conception of the genus Amblytelm inedudes Dyairichothorm' of Biack- 
hui'ii, which 1 believe to have l>een differentiated generically from AmhUjtelm on 
iusuflieient grounds. I do not know Dyscolus mstralh Eric^hs., and /). dilatatua 
Erichs., in nature. 

Amiilyteuu*4 striatus, sp. nov. 

Oval; prothorax a little wider at base (1.5 mm.) than apex (1.35 inru.), 
rounded on sides, basal angles obtuse, two marginal setae on each side; elytra 
oval, wide, strongly punctate-striate, interstices 3, 5, and 7 bearing a series of 
setiferous punctures. Black; femora reddish piceous; tibiae, tarsi, antennae, and 
palpi ferruginous. 

Head large (1,6 nun. across eyes), obliquely narrowed behind eyes, convex 
posteriorly; ociciput a little swollen behind eyes (beside posterior supra-orbital 
seta); front depressed; eyes large, protuberant. Prothorax broader than long (1.5 
X 2.1 mm.), widest before middle, strongly roundly narrowed to apex, narrowed 
to base in a light curve; apex very lightly emarginate, bordered; anterior angles 
widely obtuse, not near neck; base arcuate, lightly sinuate on each side, bordered 
lateral border wide, bearing a few fine setules neai* anterior angles besides two 
usual matginid setae. Elytra oval (6 ><3.5 mm.), convex; apical curve wide, 
sinuate at extremity of ninth interstice;. border wide, reflexed; striae strongly 
orenulate. Tarsi with fourth joint of anterior wide, deeply excised; of inter¬ 
mediate deeply excised, lobes short, outer moi^ prominent than inner; of posterior 
smaQ, emarginate (not bilobed), outer side a little more prominent than inner. 
Length, 7.5, breadth, 3—^3.5 nun. 

jrab.^-^Chreat Lake (Sitnson). Three specimens. 
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THK (Uiuau>^ or TAmANUi 


In siae and shape resembling A. simsoni SL, but distinct by colour bJaok; 
head larger; elytra more strongly striate, the striae more coarsely creniilate, 
seventh interstice well defined and seriate-punctate. It may be allied to Dy^cohi^ 
emstraiis Erichs., but does not agree with the description of that species by colour; 
form of prothorax (also basal angles and lateral basal impressions); elytra cvi* 
dently far more strongly striate, etc.; in all the characters just mentioned it 
differs even more from the description of D, dilatatua Erichs. 

i 

Amblytkuus siMvSONi^ sp. nov. 

Oval; prothorax cordate, rounded on sides; basal angles obtuse, two marginal 
setae on each side; elytra oval, wide, lightly punclntc-strinte (sixth and seventh 
striae faint or obsolete), third interstice with tliree punctures, fifth interstice will) 
one or two tine punctures on disc, seventh interstice impunetate. Brown (3iead 
and prothorax piceous brown, elytra reddish brown); legs, antennae, palpi, and 
abdomen ferruginous (tibiae darker than femora); prostemum and mesosteniuin 
reddish piceous. 

Head large (1.7 mm. across eyes), lightly angustate behind eyes; vertex con¬ 
vex; front depressed; eyes prominent. Prothorax broailer than long (1.7 x 2.1 
mm.); apex ( 1.6 mm.) a very little narrower tlmn base; base arcuate, very 
lightly sinuate on ea<?h side; lateral border wide, cut obli()uely behind basal angles; 
lateral basal impressions well developed, short, wide; median line liglitly im¬ 
pressed. Elytra oval ( 5.4 x 3,5 mm.), convex; five inner striae well raarke<l, 
fine, Vrenulate; interstices depressed. Met-epistenia (without epimera) about as 
broad as long. Tarsi with fourth joint of anterior m ide, deeply excised; of inter¬ 
mediate bilobed (outer lobe a little*’longer than inner); of posterior wide, tmar- 
ginate, outer side produced into a short lobe. Length, 8 , breadth, 3.5*— 3.8 mm. 

Eab.—Tasmania (Simson, No. 3314). Three spacimens. A fourth speci¬ 
men is darker in colour, proportionately a little wider, and more decidedly striate, 
but seems conspeeific. Ben Lomond, 4000 feet (Simson). 

In the Simson collection this species was named Dyscolus (Ulatatus Eriebson, 
but it does not at all suit the description of that species; attention may be drawn 
to the following differences from Erichson^s description of D. diiatotiisColour 
not ^^subanetmicans^'; antennae and prostemum not testaceous; basal angles of 
prothorax not inatar subprominuUs^^* elytra not ^^aubtilliaame obaole- 

teque striath/^ Erichson makes 110 mention of punctures on the third and fiftli 
interstices in the description of D. dilaiatus, and in all his descriptions of other 
Tasmanian Carabe these punctures are carefully recorded, when present. It may 
be near 7>. awtrtUw Erichs., Imt T cannot think it agrees with that species in 
coloiir—it has not the basal angles of protborax ^^prominulm 
aubrecHa^^* and the elytra are too decidedly striate to be dew*ribed tm niter 
obaoleteque puncMo^tdriaPis/^ 

AMULYTKttJe XICTO/ sp. nov. 

Apterous, oval; protborax of about equal width at base and apex, rounded oii 
sides, basal angles not marked, anterior marginal seta present, basal seta wanting; 
elytra oval, wide, feebly striate, striae obsolete towards sides, eighth entire! 
Black; tilnae reddish pdeeous; tarsi and antennae reddish. 

Head convex (LS ftoross ey«B)> depr^ed between eyes, lightly and oblujaely nar¬ 
rowed behind eyes; frontal impressions feeble; eyes protuberant. Protborax bWer 
than long (1.5 x 2 mm-), widest before middle, sttbdepressed; apex liglitly emargin- 
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Bte# finely bordered; anterior anglee obtn»e, not near nook; lateral border narrow; 
lateral baeal impreaeion^ wide, ebaJlow. Elytra oval (4.4 x S.5 min.), eonvex; apical 
curve wide, a little mnuate at extremity of ninth interstice; sides a little narrowed 
to baae; b(»rrler rather wide, refiexed; interstices depressed, tliird wnth two or three 
fine piuiotures on disc. Met-epistema (without epirnera) ab<nit as lorifr as broad. 
Length, 7"*^8. breadth, 2,9—3.6 ram. 

TJab,—Mount WelHn^rtofi (“Summit/^ I^a). Ten specimens bare been ex¬ 
amined. Mr. Lea informed me it was fomid on trunks of trees. 

A distinct species differing from all others describf^d by the f oUowinji' nharac- 
ters in conjunction: colour black; protborax rounded on sides, narrowly borrh^red; 
posterior marg’inal seta wanting:; in no other species of Ambli^teluf! known to me 
does this occur. Compared viith A, curtm Fabr., the fourth joint of the tarsi is 
less stronjrly bilobed. 

AMTrayTKLljS {DySTKIOHOTHORAX) iniA(Ml>US Ijen (11)08). 

It is a distingiushiiig: cbaractei' of this «peeit>s to have the testaceous with 
the middle part of the femora black; the lobes of the fourth joint of tlie tarsi are 
equal. I^njfth, 4.5—5,6 mm. 

IJab ,—Cradle Mountain, Waratah (Carter and Leu); Kinj? Is. |Lea) A 
largre series of specimens was obtained by Messrs. Carter and Lea, sonie iA' which 
Mr. Lea recorded as found King* William Pine,’’ 

AMftbYTKLlTs onmTS Fahricins. 

A specimen (2) from Launceston, 9.5 nun. in length, witli the sutural black 
at ripe of the elytra reaching the base, 1 cannot differentiate from the typical form 
of the mainland. Six other specimens (d) arc in the Rinison collection, wliich, 
tho\igh smaller (6 7--8.6 mm.), must be taken to be cons])ccific wdth tlje Isrger 
specimen, from which they only differ by their smaller si/c; it w*<ndd seem that 
Tasmanian specimens of A. enrtm are of smaller average sissc than tiiosc of the 
mainland. 

Bah, —Launceston, Brighton (Bimson, No. 1368); Exeter (Carter). 

Vkr. viTTATA Motschulsky.—A numerous series of specimens (16, cf, V.) in 
the Bimson collection seem to represent A, vitiatm Motsch,; tht‘sc speidiricns only 
differ from A, curUm Fabr., by having the eighth intei'sticc bla<k, as w'cll as the 

aixth and seventh, leaving only a narrow' testaceous margin.thi* ninth interf-tice. 

It is doubtful wdietlier this slight colour variety is dtjscrving of a varietal rame. 
Length, 8.6—11 mm, 

Ilah, —Launcewton, Brighltm, Bt. Patrick’s River, Turner’s Marsh, Avoca, Tn- 
terlakon (Bimson No. 1368). 

P T K R o o M u H, gen. nov. 

Head convex, laevigata; frontal impressions strongly impressed, shoit, obli-juely 
divergent backwards: two supraorbital setae on each side; a longitudinal border above 
base of antennae; eyes convex, strongly inclosed at base, distant from buccal 
toure beneath. Labrum truncate, 6-aetoae. Clypeus wIUi a setigerous foveiform 
puncture on each side. MandiWeS stout, hooked, a seta in outer serobe. Maxillae 
abort; inner lobe hooked, not densely spinuloae on inner side; outer lobe witii two 
Joints, apical joint stout, Maxittary palx>i rather long; penulthnate joint short, 
fibeome, very Sporedy aetulose; apical joint stout, fusifonn, sparsely setulose. 
with a abort tfriaagttilar median tooth. Lignla small, corneous, bisetose. 
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OAIllBt0AE OJ* TAAKAKU; 


Labial palpi short; penultimate joint bisetose; apical joint short? subfusifom? 
rather ampliate at basal third? obtuse at apex, sparsely setulose. Antennae slen¬ 
der, compressed, not long; two basal joints glabrous; tbird joint one-half longer 
than second, longer than fourth, sparsely setulose. Prothorax lightly transverse, 
rounded on sides, subsinnate just before base; basal angles reetanj^rular; posterior 
marginal seta wonting; a few fine punctures on each side of base. Elytra convex, 
fully striate; third interstice 3-punctate beside third stria; eighth interstiee sub- 
carinate towards apex; base bordered; margin interrupted by an internal plica 
towards apex. Met-epistenia short, quadrate (including epimei-a hardly longer 
than broad). Ventral segments without a transverse sulcus; apical segment bise- 
tose on each si<ie in both sexes (in ? also with two otI)er anteapical setae). An¬ 
terior tarsi in c? with three basal joints lightly dilatate and biserlately squanvolose 
beneath. 

Though the third joint of the antennae is sparsely setulose, and tlic penulti¬ 
mate joint of the maxillary palpi has some minute setules, this genus cannot be 
placed in the tribe Merizodini on account of the anterior tarsi in c? having three 
joints dilatate^ and biseriatoly squamulose beneath, I believe its position is bt^side 
Phersita. 

PT.’KKor,MUs RUFiPKS, sp. nov. 

Ov^al, conv'ex; head strongly bi-impressed; prolliorax sulxiuadrate, punctulate 
and without a submarginal carina Tiear basal angles, posterior marginal seta 
wanting; elytra strongly striate, bordered on base, third interstice 3-punctate be¬ 
side tliird stria. Black; margin of elytra, legs, and antennae reddish. 

Head wide (1.2 mm.) across e:^es; vertex laerigate; frontal impressions deep, 
strongly divergent, attaining margin at middle of eyes, connected in front by a 
strong transverse line; spacers between border and frontal sulci convex; anterior 
supra-orbital seta situated at posterior extremity of frontal sulci. Protliorax 
laevigatc, broader than long (1.4 x 2 mim), widest just before middle, a little 
wider across base (1,6 ram) than apex (1.3 mm.); sides rounded, shortly sinuate 
before base; border narrow, continued strongly along base on each side; ijaaal 
angles a little prominent, summit obtuse, inner angle well marked; median lino 
distinct; lateral basal impressions narrow, well marked. Elytra oval (3.6 x 2.6 
mm.), convex; humeral angles obtuse but mailed (basal border a little raised 
above lateral border at junction); interstices a little convex, more strongly so on 
apical declivity; eighth interstice wide, strongly raised above ninth and with a 
narrow edge near apex, ninth narrow, seriate-punctate. Length, 6.6—6.6, 
breadth, 2.5-“2.6 ram 

Hob.—Ben Lomond, 4000 feet (Simson No. 3124); Waratah (Carter and 
Lea), A good series of s|>6cimeue was in the Bimson CoU. 

Resembles a species of Abacctws, or a rather convex species of Simod 4 tntu» 
in general appearance. No maiginal seta is present near the basal angles in any 
of the eight specimens before me. 

Genus Phbbsita. 

Believing that the validity of Castelnau’s genus TetapUs cannot be nuu»- 
tained under the laws of nommuslature, owing to the previous use of TAcrepsi 
(1816), and (1804), I adhere to the change of name I proposed in 

1603. T now prefer to consider Driwostowa montanum Cast, as the type of a 
section in the g^us Pheraita rather than to formulate a new genus for its reoep- 
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tion; it dtm not lH:lon^ to tlu^ ^nus Dritnostoma, Dnmostvma kelniM SL. also 
represents a section of the fcemis Phersita; but if we examine many other genera 
we will find varjations among the species as great as those between Tern phis meh 
hournemis Cast-, Drimostoma montanum Cast., and 2>. kelmsi SI. 

Table of Australian and Tasmanian species. 

1 (6) Antennae increasing in thickness to apex, joints 5—11 moniliform, 

compressed; elytra with humeral angles dentate; met-episterna 
{with epimera) longer than broad (epimera long). 

2 (5) Prothorax with outer basal impression strongly impressed, third inter* 

stice of elytra bipunctate beside third stria. 

3 (4) Prothorax with sides obliquely subsinuate to base, basal angles rect¬ 

angular, not denticulate... melbournensh Cast. 

4 (3) Prothorax with sides arcuate posteriorly, very shortly sinuate just 

before base, basal angles denticulate. iasmanica SI. 

5 (2) Prothorax with outer basal impressions obsolescent; elytra with third 

interstice impunctate .... hehmi SI. 

6 (1) Antennae setaceous, slender, joints 5—11 oblong: elytra with humeral 

angles marked but not dentate; met-epistema (with epimera) 
quadrate (epimera very short). (Form very convex, elytra with 
third interstice impunctate.) 

7 (10) Prothorax with outer basal impression shallow and separated from 

inner impression. 

8 (9) Form larger, less convex; elytra less ampliate on sides.. .Length, 7.5— 

8.5 nim. .. .. .. montana Cast. 

9 (8) Form smaller, more convex; elytra more ampliate un sides. Length, 

5.6-'~6.3 :nm. australis Cast. 

10 (7) Prothorax with outer basal impre,ssion deep, not separated from inner 
impres.sion. Length, 6.7 mm, .. .. convexa SI. 

m 

Note.—Temphis melhournemis Cast. (— 7’. arpuioroides Cast,, from hpeci- 
mtuK in Howitt Coll.). JJrimostoma raontmum Cast. (^- D. alpetitris Cast.) I 
it'd Bure the snionymy given here is correct. 

PiifcBsiTA Tasman iCAj sp. nov. 

Obloug“ 0 val; prothorax wide, wider at base (1.7 mm.) than apex (1.5 nun.); 
elytra ovate, strongly creniilato-sferiate, eighth interstice carinalc towards apex, 
first interstice with a well marked short stride at base, third interstice bipunctate 
beside third stiia, basal border acutely denticulate at shouldei-s. Ferruginous* 
brown. 

h'ront strtmgly bi-impressed, impressions divergent Iia^^kwards; eyes (with 
orbits) rcniforni; postocular jiart of orbits rather more than half the length of 
eyes, sloping obliquely to neck. Prothorax large (l.b Z.2 mm.), rather de¬ 
pressed; sides rounded, very shortly sinuate beside basal angles; anterior angles 
obtuse, bordered; base truncate, angles acute, suhdentate; lateral margin rather 
wide, especially posteriorly; lateral basal impressions wide, sparsely punctulate. 
Elytra truncate-oval (4 x 2.6 mm.), lightly convex; interstices a little convex, 
seventh stria present as a row of closely placed punctures. Ltmgth, 7, breadth, 
2.6 mm. ' 

Mah .—Tasmania (Simson No. 3119). Several spetumens. 

.yUed to Fh melho^rHensis Cast., but eyes less globose and prominent, post 
ocular jpart of orbits longer, less abruptly raised from head; prothorax xnoixi 
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TH£ CAIUUIDAS OF TABlCAKUj 


rounded ou sides, more depressed posteriorly^ siuuosity of sides much shorter, 
denticle at basal angles more sharply marked; elytra with humeral tooth more 
prominent. 

pHKKHirA AUBTKATas Cast. 

/iah«“ -Tasmania (Simson, No. 3690). Unique. 

Phkrpita eoKVEXA, sp. nov. 

Oval, convex; prothorax broader than long, roundly ampliate at middle, sides 
sinuate l>efure basal angles, base deeply concave, punctate; elytra very convex, 
strongly crenulate-striate; scutellar stride wanting, interstices convex, third im- 
punctate, eighth strongly raised above seventh stria and subcarinate at apex, ninth 
narrow, seriate punctate. Blacdc; legs, antennae, and palpi red. 

Head convex (1.6 mm. across eyes); frontal impressions parallel, wide, 
shallow; eyes prominent^ distant from buccal fissure beneatli, lightly inclosed at 
base, Prothorax broader than long (1.8 x 2.3 mm.), convex, declivous to base; 
sides rounded, shortly (but evidently) sinuate to base; biwal angles I'ectangular, 
subdentate; base truncate above peduncle, sloping slightly forward on each side; 
basal area depressed, punctate; two impressions on each side, outer impression 
shorter than inner, space between these impressions depressed; median line dis¬ 
tinct. Elytra oval ( 4 x 3.2 mm.), declivous to base, strongly declivous to apex; 
base wide, emarginate, bordered; humchil angles marked, not dentate; sides 
rounded, l^ength, 0.7, bremitli, 3.2 mm. 

Hoh .—Zeelion (Simsoii, No. 2123); Straluiu and Waratah (Carter and lea). 
Eleven specimens have been examined. 

Very closely allied to Ph, australin Cast., froiu which it difiers by larger size, 
more convex form'; the concavity formed by the bases of prothorax and elytra 
deeper and (on prothorax) more punctate; prothorax more ampliato on ^ides, 
basal imprffssicm^t deeper, margin more strongly raised above the outer impression. 

Genus S 1 m o i> o n t it s. 

Vote.—1 have ideiitified with confidtmee S. orthomoideff Chaudoir, as synmy- 
inous with S. (Argutor) kolomelanm Germ. {Hah .—Mount Lofty Ranges, S. 
Aust.). Chaudoir, I believe to be a species found about Sydney, and 

in the Blue Mountains {cf. Sloane, Proc, Linn. Soc. N.B.W., 1899, p. 573 ) j I 
have not seen it from Tasmania. 

Table of Tasmanian species. 

(4) Met-epieterna elongate, 

(3) Prothorax hardly narrowed to base; interstices of elytra depressed 

australis Dej. 

(2) Prothorax evidently narrowed to base; elytra lightly striate 

trans/uga Chaud. 

(1) Met-epistema short.. aefmpennis Chaud. 

SiMODOKTtrs AU8TKAU8 Dejean. 

7.5 X 3.1 Mam, This species was not in the Simson Coll., but spetiimotts 
ticketed **Tas."^ were sent to me from the South Australian Museum. 

Not^.-“Two speoimens (<f) from Mr. Lea^ collection ticketed "Hobart” are 
more elongate than B. and have the elytra more strongly striate; more 

specimens would be needed to enable it to be properly studied. / 


1 

2 

3 

4 
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Two specimens (d*) from Green Island are in the Simson Coll, numjmred 
2482; these have altogether the facies of S, convexus Chaud., but have the basal 
angles of the prothorax more marked. It seems conspecifte witii convexua, but 
I am not prepared to determine it. 

Simodoktuh trahsxuoa Chaudoir. 

I identify as S, ironsfuga^ specimens in the Simson Coll. (“No. 3479'*); it 
differs from S\ australis Dej. by shape more elongatot more parallel; prothorax 
less tttmsverse, more narrowed to base, more shortly narrowed to apex (in^V. au 6 - 
tralis the prothorax is widest about middle, in S. ironsfuga a little before middlo); 
elytra with humeral dentieiile more prominent, more opa^pio in 9. 6 ’. murrai^anus 

Blnckb., very closely resembles S. but has the humeral dcnticule of the 

elytra less developed. 

Hab. —Brighton, Flinders Is. (No. 3479). 

SlmodOnti'.s AENKiPF.NKis Chaudoir. 

Brighton, Devonport. (Simeon); Stanley, King Is. (lA!a). Als(t loxxnd 
in Vietoria (Portland). 

Genus l*BOfioi*OG uva. 


My i<lea of the genus Prosopogmm includes Chaudoir^s siibgenera Ceneus^ 
Jlormockilus, and Ophrgostf^rmis. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

.10 

11 

12 

13 

14 

15 


16 

IT 


Table of Tasmanian and Australian species. 

(22) Elytra with eighth interstice free at apex, fifth and seventh inelosing 
sixth. 

(19) Elytra w’ith third interstice 3*iHinctale (anterior puncture beside third, 
two posterior punctures beside second stria). 

(14) Legs red, femora sometimes piceous. 

(9) Sisse large, 10.6- 13.5 inm, 

(8) Prothorax with basal angles v\ell marked: elytra depressed on disc, 

(7) Black. Length, 12 13.5 mm,. bor\s(/u:^n/i Cast. 

(b) Head and prothorax Viright green, elytra with eighth and ninth inter¬ 
stices green. Length. 10.5 min. hurpahidrs Chaud, 

(5) Prothorax with basal obtuse; elytra light!convex on disc. 

Length, 11.5 mm.. Unxi SI. 

(4) SiKC sinaller, not exceeding 8.5 inm. 

(13) Prothorax with basal angles rectangular; elvtra with seventh and 
eighth interstices narrow, convc.K, subequal in width with ninth. 

(12) Elytra with punctures of third interstice piuiciiform. Length, 7.5 


mm. .... ausirhtus SL 

(11) Elytra with punctures of third interstice foveiform. Length, 6.5 mm. 

ruhicornh SL 

(10) Prothorax with basal angles obtuse; elytra wdth eighth interstice 

much wider than ninth. Length, 7—S mm. iasmametis SL* 

(3) Legs testaceous. 


(16) Elytra with interstices (including lateral ones) depressed. (Olivaceous, 
shagreened; prothorax not punctate near base: dorsal punctures of 
elytra interrupting the narrow third interstice,) Length, 7 mm. 

yarrensu SI. 

(15) Elytra with lateral interstices convex. 

(18) Prothorax strongly punctate on each side of base. PioeouB, elytra 
reddish near sides and on apical declivity. length, 6.5 mm 

pimUifrrm SL 
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20 
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(17) Prothorax minutely punctate in lateral basal impressions. Piceous. 
elytra with sides (widely* and apex brownish yellow. Length, 

7--’8 mm.. .. .. /oveipinnis Mad. 

(2) Elytra with one or two punctures beside second interstice, (anterior 
puncture wanting). 

(21) Prothorax hardly narrowed to base, sides not subsinuate posteriorly, 
basal impressions wide and shallow; elytra with only one puncttire 
on third interstice (the posterior one*. Length, 10.5 mm. 

suspecia Chaud. 

(20) Prothorax decidedly narrowed to base, sides subsinuate posteriorly, 
two deep basal impressions on each side; elytra with two punctures 
on third interstice beside third stria. Length. 8.6—10 mm, 

fmnochn>m Chaud, 

(1) Elytra with seventh interstice iriclosed at apex by sixth and eighth. 
(Met-episterna elongate.) 

(26) Elytra with interstices nitid and strongly convex in both sexes. 

(25) Prothorax with basal impressions impunctatc. Length, 10 11.5 mm. 

coracifius Erichs. 

(24) Prothorax with basal impressions punctate. Length, 7—8 mm. 

occidental is Macl. 

(23) Elytra with interstices opaque in 5^. 

(28) Prothorax evidently narrowed to base; striole at base of second elytral 
interstice short. Colour atrous. Length, 9 mm. namoyensis SI- 

(27) Prothorax not evidently narrowed to ba.se; striole at base of second 

interstice elongate. Colour of a .somewhat bronzy or greenish tint. 
(30) Antennae and tarsi ferruginous. Colour atrous, with slight metallic 


bronzed tint on eJytra. Length, 7.5- 9 mm. ood\formisVi 9 ie\, 
(29) Antennae and tarsi infuscate. Upper surface bluish green. Length, 
7—8,5 mm. delicatulus Tschitsch. 


JVoie.—P. {Anjutof ) nitidipennin MacL, is a species ol Prosopogfmoa, but no 
specimen is available to me at present. P. {Abax) reichei Cast, is likely eon- 
speciiic with P. hcmducali Cast. P, {Horjmlufi) quad rati coll is Cast., I have not 
identified. P. insperatus Sloane is not now available i’or reference; the type is 
missing. All the species know^j to me as occurring in Tasmania are noted here¬ 
under. 

PiiosoiHXi.urs i.KAj, 8p. nov. 

2 .—ElliptieaU lightly convex; protborax sulK|uadrnte, base (3.2 min.) much 
wider than apex (2.5 mm.), basal angles obtuse; elytra strongly stnate, inter¬ 
stices not convex except towards apex- third interstice 3-punetate. sltouldors den¬ 
tate; met-episterna (with epiinera) longer than anterior breadth; prosternura bor¬ 
dered at point, Black; nitid. 

Head convex (2.2 mm.) iu?ross eyes; frontal irnpressioTis not deep, divergent 
backwards; eyes inclosed behind^ reniform (with orbits). Protborax transverse 
(2.75 X 3.5 mm.), widest before middle, strongly narrowed to apex, lightly 
obliquely narrowed to base, impunctatc near base; anterior margin bordered, 
hardly emarginatc; base ligldly emarginate in middle, truncate on each side; 
lateral border narrow; median line lightly impressed; inner basal impression 
shallow, flulciform, outer impression obsolete; posterior marginal puncture fovoi- 
form, a little distance from base. Elytra oval (6*7 x 4 mm,) ; third interstice 
with anterior puncture beside third stria, two posterior punctures beside second 
stria; eighth interstice free at apex, fifth and liwjventh inclosing sixtJi, ninth seriate- 
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punctate, the punctures not interrupted in middle; striole ut base of second inter¬ 
stice linear. Length, 11.5, breadth, 4 mm. 

11 ah ,—Tasmania (Lea). Unique. 

In sisse and general appearance more resembling P, voracimm Erichs, than 
any otlier species; but di:ffering dwiidedly by frontal impressions weaker, eyes less 
.‘otivex, more strongly inclosed at base by orbits; pn)tborax with ba.sal iingles 
obtuse, outer basal impression obsolete; elytra witli striae shallower, interstices 
much h?i«s convex, fifth and seventh inclosing sixth at apex, eighth free at apex, 
punctures of ninth not interrupted in middle. 

pRoaoiWMUS TA.SMANicars, sp. nev. 

c^.—Parallel-elliptical; prothorax subquadrate, wider at base (2.1 mm.) than 
apex (1.7 mm.), bi-ittJpressed on each side of base, basal angles obtuse, but 
marked; elytra striate, interstices depressed, third interstice 3-piinctate, eigJith free 
at apex; met-epistema (with epimera) longer than Inroad. Black; tibiae )>i(!eous 
i*e(l; tarsi and antennae red. 

Head ordinary (1.6 across cyeA), lightly In-impressed. I'rotlmrax broader 
than long (2 X 2.5 mm.); sid<^ arcuate to apex., oldique to base; inner basal im¬ 
pression sulciform, outer foveiform; pore of posterior marginal seta distinct, be¬ 
tween outer basal impression and basal angle. Elytra truncate-oval (4.5 3 

mm.); humeral angle strongly marked, shortly dentate; interstice.s a little con¬ 
vex towards a[>ex, third with anterior puncture beside third stria, two posterior 
punctures beside second stria, fifth and seventh inclosing sixth at apex; strioie at 
base of secemd interstice short. Proslerniiui bordered at point, ventral Hcgmeuts 
smooth; d* with two, 9 with four setigerous submargiiud pumdiires at apox. 
Lciigtfi, 7—7.7, breadth, 2,15—3 mm. 

?.—A little wider than d; prothonix vritli basal angles a little more obi use; 
elytra slightly duller. 

Jfab ,—Denison (Itirge, Lottah, J^wlum, Mount Wellington (Simson, No. 
3118); Devonport, Sheftield, Hobart (Lea). 

The type is from Denison (lorge; two specimens (?) in the Siruson Poll, man 
Mount Wellingtxm, have the prothorax with basal angles more obtuse than in the 
specimen (?) from Lottah, and a S])eciinen (?) from Zeehan hns the weeohd, 
fourth, and sixth interstices of the. elytra evidently wider than the third, fifth, 
and seventh; two specimens in Mr, Lea's collection from Devon port and tShelHcld 
have the elytra more strongly striated than in the type, 1 believe ail these 
specimen.s arc referable to one species, but a gtmd knowledge of numerous speci¬ 
mens from many localities in Tasmania is necessary before the tjuestion of its 
variations can be dealt with. 

PROsoroGMUs PUNCJTIFKRUS, sp. nov. 

d.—EllipticaLoval, subdepressed; prothorax sub<|uadrHte, wider at base (1.7 
mm.) than apex (1.5 mm.), bi-improssecl and punctate on each side of base, basal 
angles almost rectangular; elytra strongly striate, interstieeB convex on lateral 
and apical declivities, third 3-punctate, eighth free at apex; nict-epistema (with 
epimera) longer than broad, without epimera hardly as long on inner side as at 
anterior margin. Head and prothorax shining bronzed-black; elytra picoous with 
faint bromsy tints on, disc; lateral margin from seventh interstice and some ohsenre 
maculae on apicai de<Sivity brownish; undersurface black (including posterior c(»xac 
and base of posterior trochanters); antennae and palpi ferniginous; mandibles 
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pioeouB red; foiuf anterior eoxao^ femora, and apex of posterior trochantere testar 
ceous; tibiae, tarsi, and four anterior troehanters ferruginoua; extreme apex of 
femora and tibiae infoscate. 

Head ordinary (1.3 mm, aeross eyes), lightly bi*impressed. Prothorax 
transverse (1.5 x 2 uim.), widest before middle; sides lightly carved to apex, 
oblifltte to base; apex lightly emarginate; base lightly emargiuate in middle; baaai 
angles marked, almost rectangular, obtuse at summit; base depressed, bi-impressed 
and covered with a decided puncturation on each side; a posterior marginal seta 
present just within basal angle. Elytra truncate-gval (3.6 x 2.3 mm*), liglitly 
convex; second and fourth interstices wider than third; seventh and eighth inter¬ 
stices ei|ual, convex, narrowex than ninth; striole at base of second interstice elon¬ 
gate; punctares of third interstice interrupting its course. Length, 6*5, breadth, 
2.3 mm. 

Jfah.—‘Waratab (Lea). Unique. 

A distinct species differing from all oOiere, except P. yarremi» SL, and P. 
foimpennis MacL, by its testaceous legs; from P, yarrends it diffex’s greatly by 
colour; prothorax strongly punctate; elytra with interstices more convex, especially 
the narrower eighth. The specimen before me has a foveiform depression on the 
fifth interstice, half-way between the two posterior punctures of the third inter¬ 
stice. 

Pkosopoomus monocubous Chaudoir. 

(s=s MormoehiJm id,, ==» BceoptogBniua feronoides Castelnau.) 

Hah .—^Launceaton (Simeon No. 2477); Hobart (Ijea). Also found in the 
coastal districts of Victoria and N.S. Wales. 

PaosoPooicns ooracinub Erichson, 

(==s: ‘ P^^rosftchws id,, = C^ms chedybeipennia Chaudoir, Feronia vilia.) 

Castelnau). 

PaoeopoGMtre nixioAWnus Tsohitscherine (1898). (Feronia (Ophryoaternua) eo.) 

Its most apparent differences from P. oodiformis MacL, a common species on 
the mainland, are its bluish-green colour, and infuscate tarsi and antennae. 

Hab. —Launceston, East Tamar (Simson). 

Genus Rhabdotus. 

RHABTM)Ttrs BEFbEXtrs Chaudoir. 

Pterostichus diemenenaia Cast., is synonymous with It, reflexus Chaud.# 
and I would reduce E. floridm Bates to a variety. Chaudoir described R. 
reflexua as black, sides of prothorax subsinuate, basal angle rectangular; K* 
floridm Bates has similar angles, but is, as Bates says, “distinguished from 
It re fleam by the rich, unifomi, purple colour of the elytra/' A apeoimen 
from Zeehan has head blacky prothorax nigro-virescent, elytra pmple; 
prothorax wider than usual at base, basal angles rather obtuse, sides curving very 
lightly to base. With the large series of specimens I have before me I cmmot 
draw any definite line dividing M. flondus from E. refkJim; there seems every 
degree of variation of colour from the black specimens to the most highly mlmmL 

Huh*—JS, rafleam, typiM form: Hount Wellington, Bdh Lomond, 4000 feet, 
Forester River (Simson), Tor. /lofkia: Zeehan, Sttahan (Simson, Nos, 3040 
8317, 8404); Oi^e Motmtfiwn, Waratah, Magnet, tWonport (Lea). 
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Genus KoTONOHtJS, 

Table of Tasmanian species* 

1 (4) Elytra deeply and fully striate, interstices convex, particularly at 

apex. 

2 (3) Elytra with apical sinuosities obsolescent. Length, 15^20 mm. 

poliMus Ohaud. 

3 (2) Elytra with apical sinuosities well marked, (third interstice itdlated 

near apex, in 9 protuberant; a triangular projection on lateral 
border on each side of apex in ?). Length, 16.5—18 mm, 

tudrHraudus Bates. 

4 (1) Elytral striae (excepting eighth) faint or obsolete, interstices de- 

" pressed. 

5 (6) Elytra with lateral border narrow near base, basal border forming a 
blunt protuberance at humeral angles. Length, 13—16 mm. 

chalybeus Dej. 

6 (5) Elytra with lateral border strongly reflexed near base, oasal border 
uniting with lateral border at humeral angles without a marked 
prominence. Length, 16.5—18 mm, .. philippi Newm. 

NotonOMUS poutultjs Chaudoir. 

This species is widely distributed in Tasmania; specimens are in the Siinaon 
Coll, from Launceston, Denison Gorge, Ben Lomond (4000 feet), Forester Eiver, 
Wynyard, Strahan, Zeehan, Mount Wellington (Nos. 3056, 3090), Flinders Is. 
(No. 2726). It occurs at Cradle Mountain, Waratah, Strahan (Carter and Lea). 
In the long series of specimens brought from Waratah by Mr, Lea in January, 
1918, the number of punctures on the third interstice of the elytra varies from two 
to four; some specimens had tlie prothorax a little more narrowed to the base, and 
the elytra more rounded on the sides than usual, but all were evidently of one 
species. 

Notonomus TtTBEBiCAfTDiTS Bates. 


It is easy to distinguish the ? of this species from the ? of N. poUtulm 
Chaud., by the ante-apical protuberance of the third interstice of the elytra, and 
the triangular projection on the border near the apexj but to separate the <f is 
not so easy; the third interstice is a Ettle swollen at apex, and the fourth interstice 
ounces round the extremity of the thW in a way it does not do in N. poUtulus; 
the lateral apical sinuosities also are more decided. 

Eah ,—IJenison Gorge, Ben Lomond, 4000 feet (Simeon, No. 3112). 


Notonomus chalybeus Dejean. 


Hab ,—Stanley (Simson ^o, 3466); Strahan (Carter and Lea); King 
(Lea). 


Notonomus philippi Newman, 


Is. 


fifah.—Flinders Is. (Simson 3478). Also common about Port Phillip, 

Genus Pseubooeneus. 

' PSEtrpooENEUfl soLiciTtTs Eriohson. 

^ Paeeilm indip 0 nm 8 Cast., f = P. irtdescens Cast.) 

JETah.—lamicestou, Kelso, Evandale, Avoca, Great Lake (Simson No. 2896), 
Small speeimens (length 8.6 mm.) from the Great Lake were numbered ^^3693/* as 
distinot from P. this form is more convex; prothorax sliorter, more 
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rounded on sides, elytra more strongly striate, interstices convex; there are, how¬ 
ever, in the Simson Coll, specimens which link this slightly differentiated race 
with the typical form of the spoeies; one would need to be more confident of the 
value of these apparent differences than 1 am to give a distinctive name to No. 
3693 of the Bitnson Coll. 

Genus C H n a k x i o i n t) s. 

(yHLAisNiornrs psouxuis Erichson. 


ifafj.—Flinders Is. (Simson No. 2487). 


Genus R h v t i s T e ii n u s. 

# 

Table of Tasmanian species. 

1 (4) Prothorax sinuate, or subsinuate before basal angles, these marked. 

2 (3) Elytra with all .striae distinctly marked, interstices convex at apex 

(seventh stria faint or obsolete for two thirds of its length). 
Length, 10—12 mm. .. .. i/iisrr Chaud, 

3 (2) Elytra with five inner striae well marked, sixth anti seventh faint or 

obsolete, except near apex. Length, 15—17 mm. liophiirm Chaud, 

4 (1) Prothorax with sides arcuate to l>ase, basal angles not marked. ( Four 

inner striae well marked, striae 5^ 7 faint or obsolete, except to¬ 
wards apex.) Length, 14---17 mm. tyathmUrtis Chaud. 


All these species arc common and widely spread on the AuHtruliaw mainland; 
only R. ci^athoderus (No. 2476) was in the Simson Coll. Th(( othorn are included 
here on the authority of Mr. Lea’s of 1902. 

Genus C a t a n u o m u s. 


Hah. 

tralia. 


(4) 

(3) 

H2J 

( 1 ) 


CATADttOMUS liACORDAIKET (Jastclnau. 

-Macquarie River, Tasmania (Simson), Geueraily diRtributed iu Aus- 

Tribe Anchomenini. 

Table of Tasmanian genera. 

Men turn dentate: prothorax with a marginal seta at basal angles; 
outer-lobe of maxillae biarticulate. 

Elytra with third interstice punctate; tarsi glabrous above, ungues 
simple.. .. .. ,, ,, ,, ,, ,, Anchombhuh 

Elytra with third interstice impunctatc; tarsi seto.se above, ungue.'* 
serrulate .. .. •• •• •• ** .. IiAKMoBTjeNos. 

Mentum edentate; prothorax without a marginal seta at basal angles- 
outer lobe of maxillae uniarticulate. Homothks*. 


ANCHOMEXt;8 AtAmuNKLLUS Eriehaon 

Ji«b.--Evandale, East Tamar, Great J^ake (Simson, No. 2870}' Strahim 
AVaratah (Carter and Lea). ^ ’ 

LaemostekI'S (X)MPi-AKAa’iT8 Dejean. 

H ah-- Laiuieeston (Simson). Introduced. 


Cbrius H 0 H 0 TH E s. 

I now consider this genus to belong to the tribe Anehomeniai, which is the 
position assigned to it by Erichson. It is certainly not a I^ebiid, the anterior coxal 
cavities having a single opehmg inwards; the tarsal vesture of the <S is he in the 
AnehomeHini, not as in the Odacanthinl 
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Note ,—I would delete from the genus^ and from the Australian fauna, 
Homothee emarginatm Chaudoir, which 1 have recognised from the description as 
a species of Celelws and Borneo; it requires a new genus- * 

Table of Tasmanian species. 

» 

1 f4) Prothorax arcuate-angustate to base, and with an evident juxta-basal 

sinuosity. 

2 (3) Elytra sericeous-black, indexed margins piceous; antennae with seventh 

and eighth joints albescent .. Diegans N©wm. 

3 (2j Elytra sericeems-brown. lighter-coloured near margin, infles^ed margins 

testaceous; antennae brownish . (Punctures of third and ninth in¬ 
terstices set in testaceous spots.) . gutHfer Germ, 

4 (]) Prothorax obliquely angustate to base without evident juxta-basal 

sinuosity. (Punctures of third interstice not te.staceous.) 

5 (61 El^^tra with interstices flat, striae shallow: elytra sericeous-black* 

femora testaceous with apex infuscate . seri^eus Erichs. 

6 (5* Elytra with interstices rather convex, striae deep: elytra black, opaque; 

femora piceou.<; .. niger SI 

HoxroTHKs ELKOAKs Ncwinan. 

[ ? sss H. micam Germ.).) 

Hah, —Brighton, Roseberry, Strahan (Simfiont No, 2613); Waratah, Bruai 
Is. (Lea). Common in S.E. Australia. 

Homot'hkh opttifeic Qerraar. 

i/oh.—LoiuicfHton, Brighton (Siinson, No. 26(j4). Very widely diKtrihuted 
on the mainland. 

Homothe» skkiceus Erichson. 

(=rr H, iHifticolUa Blackhum, =: fl. mcinuH Sloane). I feel confident al>out 
tills synonymy. 

Uah ,—Straimn (Simson). Ranges from 8 ydnoy to Peiih on the mainland. 
HOKOTHf^i Sp. nov. 

Block, oi)a<)ue; tibiae lurid. 

Depressed. Mead convex (1.6 mtn. across eyes), lightly obliquely narre-wed 
behind eyes. Prothorax shagreened, wider than head, cordate (1.4 X 1.7 mm,), 
widest and angulntc at marginal seta, oHtqueiy narrowed to base; sides not sinuate 
before base. El;\i;ra oval (5 x 3.3 mm-), subsinuate-truncate at apex, deeply 
erenulnte-striate; iuterstit^es opaque, shagreened, subconvex, a little transversely 
wrinkled, osjmcinlly toward^i sides; third interstice 5-punctate. lA^ngth, 8 . 2 , 
breadth, 3,3 mm. 

Hah. —Cradle Mountain (Carter), Unique. 

A very distinct species differentiated from all others by colour coal-hlaek; 
femora black; elytra more strongly striate, etc. Its protborax resembles that of 
F, uerieem Erichs,, but is wider, and the sides are obliquely angustate to the 
base with a faint outw^ard curve, not an inward curve as in //, neftceu^s. 

Tribe Otanodaetyttnl 

This tribe has not hitherto been recognised as entering the Australian fauna, 
but Ftaghtelum opalmeem Olliff, is certainly a member of it, as is also Plagio- 
Ulwm ifinnvi Bolier: these two species are, from comparison, truly congeneric 
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Pl^AGIOTKLUM OPALKSOENS Oliif, 

Prothorax with a fea© marginal seta just before middle, tki seta near basal 
angles; elytra with two shallow diseal impressions along eourse of third inteistiee 
(anterior impression considerably before, posterior just behind middle); anterior 
coxal cavity with* a single opening inwards; mesosternum unusually narrow be¬ 
tween middle coxae; apex of abdomen in d* O-setose, in ? plurisetose; tarsi more 
or less setulose beneath in both sexes, particularly the bilobed fourth joint; <?, 
anterior tarsi chtthed beneath with long, not dense, giieecus hairs, this s(^tosity on 
Boeond and third joints most developed towards sides, in middle of these joints two 
narrow rows of pul villi; ungues pe(?tinate. 

Hah. —Waratah (Carter and T.4?a). Not uncommon on flowers of L^pta^ 
Bpermum. 

(\i HA Bin A E BTPEBFO BA TA E. 

Tribe licinUnl. 

Table of Tasmanian genera. 

1 Men turn joining guU without support at base* PemiUimate joint of 


labial palpi bisetose. 

2 (3^ Antennae with two basal joints glabroxis. Lhstionathus. 

3 (2) Antennae with three basal joints glabrous.iMCoauAiaiA* 

4 (1) Mentvm supported at base by a submentum. Penultimate joint of 

labial palpi plurisetose.DioaooHiti 

Genus Ij F, 8 T 10 N A T n IT 8. 

Table of species. 


1 (4) Elytra with two fine ounctures on third interstice. 

2 (3) Size major; elytra with apical curve even. Length, 13.,V 15.5 mm. 

iursor Erichs. 

3 (2) Size minor: elytra with apical curve strongly sinuate On each side. 

Length, 9.5 mm.. shnsoai Bates. 

4 (1) Elytra with three or four foveiform punctures on third interstice. 

Length, 7.5 mm,. foveatus SI. 

Lestionathus oimsoR Eriohson. 

This species is widely spread, and varies a good deal in sixe and appearance, 
some specimens being proportionately broader than otherB; the length varies from 
13.6 to 15.5, and the breadth from 5 to 6,2 mm.; the prothorax vaides from 3 x 
3.1 to 3.3 X 3,6 mm. (in theefe measureraents the length of the prothorax has 
been measured between anterior and basal angles, le., at place of greatest length), 
The greater breadth of the prothorax and elytra in some specimens as compared 
with others is evidently not altogether a sexual difference, though generally narrow 
specimens ere females. The specimens fro^ the West Coast seem usually smaller 
than those from Denison Gorge and Ben I/omond. 

Hah.—Denison Gorge, Ben Lomond, Zeehan, Strahnn (Simson, No. 3114); 
Waratah, Mount Magnet (Lea). 

Lkstionathus siMsojrr Bates. 

(Simson No. 3115.) 

LaSTJOKATHtm FOVEATOS^ Sp. nOV. 

Oval; prothorax biaetoae on each aide, posterior seta on edge of border a 
little before basal an^e; elytiii ligbtly striate, intersticeB flat, third with three or 
four foveoe; antennae with two basal joints glAbrons, third setuloss; loat- 
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episteniA ehort^ transverse. Pieeous black; lateral channel and indexed margin 
of elytra testaoeons; legs piceotus; four anterior coxae, posterior trochauterB, 
apex and base of femora, and tarsi lurid-teataoeous; antennae infuaoate. 

Hoad small (1.2 mm. across eyes); labrum emarginate, with four submar- 
ginal setae. Frothorax broader than long (1,6 x 2 mm,), widest at anterior 
third, depressed^ 6at on each side of base; lateral basal impressions narrow, dis¬ 
tant from lateral margin; aides rounded, strongly roundly narrowed to apex, nar¬ 
rowed in a gentle curve to base; apex feebly emarginate in middle; angles 
rounded off; border narrow, hardly more strongly reflexed at basal anglew than 
on middle of sides, entire alonj^ anterior margin, obsolete only on middle of 
base. Elytra ovate (4.6 X 3.1 mm.); apical curve short, oblique, not perceptibly 
bisinuale; inner striae more or less interrupted near base; disc with a row of four 
equally spaced fovoifonn punctures on third interstice. Penultimate joint of 
maxillary palpi proportionately shorter, and terminal joints of both maxillary 
and labial palpi stouter than in L. cursor Erichs. Length, 7.5, breadth, 3.1 mm, 
Xieehan (Simson, type), Waratah, Strahan (Carter and I^ea). 

A distinct species, which differs decidedly froni the other two species o? the 
genus by the four large discal punctures of the third irderstiee of the elytra. As 
in L. simsoni Bates, the posterior marginal seta of the protborax rises from a 
pore on the edge of the border a little lief ore the basal angle; in L. cursor the 
post-marginal seta and its pore are obsolete. I'bo prothorax is flatter and shtuder 
than in L, cursor, therefore more resembling that of L. simsoni. 

Genus Lacobdaiuia. 

LACOBDAtniA cAnATiioiDKs Oastelnau. 

Oval, depressed Head small (1 mm. across eyes); antennae with three 
basal joints glabrous ; labrum deeply triangularly excised, 4-soto8e; clypeus einai^ 
ginate. Prothorax depressed, transverse (1.5 X 2.2 mm.)» evidently wider aenws 
base than apex; derm finely shagreened; sides lightly rounded* apex lightly 
emarginate; angles obtuse; base truncate, curving lightly forward on each side, 
angles obtuse; basal area fiat on each side; lateral basal impressions short, rUs<: 
tinet; border entire, narrow on sideS; bearing at basal angle n setigerous pore. 
Elytra ovate (4.2 X 2.9 mm.), depressed on disc, lightly declivous to basal bonier 
on each side of base, rather strongly declivous to apex, finely striate; interstices 
flat, third impunctate, eighth very wide; apical curve short, even. Black, nitid; 
antennae, tibiae, and tarsi ferruginous. Length, 7, breadth, 2.9. 

IJab. —St. Marys (Simson, No. 3643). Unique. 

1 feel confldent in identifying this species as L. calathoides Cast., and offer 
the abov’e description to record some characters of importance not noticed by 
Caslelnait. It differs from the Victorian species L. arf/utoroides Cast, (which also 
has the third interstice of the elytra impunctate) by femora pieeous; form wider; 
prothorax broader with sides more evenly rounded; elytra much wider, more finely 
striate, eighth interstice wider, etc. 

Genus Diobochilk 
Table of Tasmanian species. 

I (2) Prothorax with a deep concavity on each side, base bordered externally 
by the strongly upturned matgin, basal angles marked; third inter¬ 
stice of elytra 3*punctate. Length, 15.5 mm. .. ^dri4:o/iis Cast. 
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2 (1) Prothorax flat on each side of base, the depressed area bordered ex¬ 

ternally' by the lateral border, basal angles rounded: third interstice 
of elytra 2-punctato. 

3 (6) Prothorax very broad; elytra with interstices convex, nitid in both 


sexes. 

4 (5) Elytra with striae crenulate. Length, 14—15 mm. ^otyi Guer. 

5 (4} Elytra with striae simple. Length, 12 mm, .. . brevkolHs Chh\xd, 

6 (3) Prothorax lightly transverse; elytra with interstices depressed, opaque 

in ?, Length, 12 mm.' minuta Cast. 


Note ,—Bates reported T). punctipennie Cast,, cw a Tasmanian species received 
from Mr. Simaon; jjerhaps this may be the same species Avhich I have identified 
as Z>. quadricollis Cast. 

DlCliOOUlLK QlTAimiCOLLlH Cast. 

(?, Black. Head large. Prothorax subquadrate (2.5 3.6 mm.), widest 

before middle; base and apex of equal width (3 mm.); sides subsinuate pos¬ 
teriorly; basal angles marked; a concavity on ea<'b side of base extending to the 
strongly upturned margins. Elytra wide, strongly striate; striae simple; inter¬ 
stices hardly convex, third 3-punctate. Ventral sograents 3—5 aetigero-punctate. 
Length, 16, breadth, 6 mm. 

JIah. —Plindei’S Is. (Bimson, No. 2375). Also found in Victoria. 

1 unhesitatingly identify this species as JJ. quadricolUa Cast.; it is conspecific 
with specimens in my collection from Mooroolbark (eastward of Melbourne). In 
the $. the ventral segments are without setigerous punctures. 

Dtcbochile OiORvi Guerin. 

Hah ,—Falmouth (Bimson). Vei^ widely spread in Australia. 

Dicjbochile brevicollis Cimudoir. 

Hah .—Great Lake (Bimson). Widely spread in Australia. 

DrcROCHiLE MIHUTA Costelnau. 

Hab .—Hobart (Lea); Eppiug (Griffith). In a note, Mr. Ix^a says, ‘‘h’ound 
by Mr. Griffith flying plentifully in Epping Forest at dusk,^' Common and wide¬ 
ly spread on the mainland. It may be noted that in all the specimens I have ex¬ 
amined, only two punctures have been present on the third interstice of the elytra, 
though Castelnau gives’tlic number aa three. 

Tribe Oodini* 

Genus Oodks. 

OoDEs uommvB Caatidnau. 

Hab .—Evandale (Simaon, No. 3502). 

Genus Coptooabp ua. 

CoFW)OAi?FUS AtraTRAiiTS Dejean. 

Launceston, East Tamar, Evandale (Simson). 

Tribe TatiRfomtalni. 

Genua S A It OT HR coni: FI s. 

Lehiomarpha (ffun. ined.) Ghandoir. Ectroma (mm prae^e.) Mackbum. 

I have found the characters on which Blackburn sought tt> establish his genua 
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Ectroma elusive; and, thonj^h the species on whieh Blackburn founded this genus 
(grenotype, Lehia cimca Newin.)> might he put in Chaudoir^s suggested genus 
I^hiomorpha (genotype, L. civica Newm.)? as has been done by me in the past, it 
now seems better to follow Macleay and refer them to Sarotkrocrepin, sensu lato. 

Table of Tasmanian species. 

1 (10) Fourth joint of all tarsi bilobed. 

2 (7) Ske large. Length, 7.6 mm*, or over. 

3 (6) Prothorax testaceous. 

i (5) Elytra with interstices 6—8 infuscate to base, base also dnfuscate. 
Length. 9—10 mm . 

5 (4) Elytra testaceous on basal third, and with a large. ante*apical, black 

area. Length, 7.5—8 mm. .. />os^u'aits Ouer, 

6 (31 Prothorax and elytra piceous (or black) with wide, testaceous, lateral 

margins. Length, 7—8 mm. .. Newm 

7 (2) Si»c small, less than 6 mm. in length. 

8 (9) Head testaceous^ elytra black with post-basal plagae, lateral margins, 

and apex testaceous.. .. .. httnefica Newm. 

9 (8) Head and prothorax black, elytra black with testaceous past-basal 

plagae. rmra Newm. 

10 (1) Tarsi with fourth joint bilobed on four anterior tarsi, simple on pos¬ 

terior tarsi. 

11 (12) Elytra testaceous, four basal black spots and a wide, post-median, 

black area extending across elytra—only lateral border and indexed 
margins excepted... Blackb. 

12 (ID Elytra testaceous, two basal black spots on fourth and fifth interstices, 

and a narrow irregular black fascia above apical declivity (its 
anterior margin deeply emorginate). (Sometimes the fascia con¬ 
tinuous across six inner interstices, sometimes it is obsolete on fifth 
interstice and its usual apex appears as a small black spot just 
before the middle of the length of the sixth interstice “-typical form.) 

itujuinaia Eriebs. 

SABOTHROCREPI8 OALiPA Newman. 

{=: S, m/«sf!a<a Sloane, Proc, Linn. Soe. N.S. Wales, 1910, p. 200.) 

Mr. H. E. Andrewes, to whom I sent specimens, has compared S. infmeatu 
with the type of Ldbia eaUda, in the British Museum, and has informed me that it 
is the same species. I believe it is distinct from 8 , corticalifi Fahr, 

JEfah.—^Launeestow, Brighton, 8t. Patrick^K River, Mole Creek (Simson, No. 
2466); Bumie, Sheffield (Carter and Lea^. Also found in the mountainn of S.E. 
Australia. 

SAROTMROCRBPia iwnoAua Guerin. 

[™ 8 . Sloane (won Blackburn), Proc. Linn. Soe. N.S. Wales, 1917, 

p. m] 

I formeriy took this species for 8 . »uavla Blackb., from which it differs by the 
«l»arply marked basal angles of the prothorax. Testaceous, with a large Hack 
patch on the apical half of the elytra. IienglJi, 7.5—8 mm. 

Eah, —T^anneeston, Brighton, Beaconsfleld, West Tamar (Simson No. 2(i75). 
Also found in the mountauiH of 8.E. Australia, 

SAimHBOOiUBPis weruOHA Newman. 

Brighton (Riwon, No. 2676). Widely spread in the mountains of 
Boiilb-eaatem AuatndU^ 
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Sarothbocbkpis bekefioa Newman, 

IJal)* —Launceston, St. Patrick’s River, Epping (Simeon, No. 2490). Widely 
spread in Australia. 

Sarothrocrepis "cnviCA Newman. 

Hah* —Launotiston, West Tamar, Karoola (Siinson, No. 3311). Widely spread 
in Australia. 

Sarothhocrepis gravis Blackburn. 

Hab ,—Denison Gorge (Simson). Mountains of Victoria and N.S. Wales. 

SABOTiiROCRfiPis iKQtnNATA Erichson. 
i7ab.—Kelfto “beach” (Simson). 

Tribe Labtini. 

Table, of Tasmanian genera. 

1 (4) Tarsi with fourth joint bilobed, 

2 (3) Labia! palpi with apical joint stout, but not triangularly securifonn 

Xanthofhaka. 

3 (2) Labial palpi with apical joint securiform. (Tarsi glabrous.) 

TaitfONoTHors. 

4 (1) Tarsi mth fourth joint simple. 

5 (10) MesoUtemiuri narrow between intermediate coxae. 

0 (9) Tarsi setulose on upper surface. Interstices of elytra sctulose-punc* 

tate, third bearing at least three aetiferous punctures. 

7 (8) Palpi with penultimate joint long; intermediate tarsi in ^ with two 

or three joints aquamose beneath.rHiLoeuLoirs. 

8 (7) Palpi with penultimate joint short; intermediate tarsi in <f without 

equamae beneath .. ..AooMocHitA. 

9 <6) Tarai glabrous on upper surface. Interstices of elytra laevigaitc, third 

bipunctate (anterior puncture on basal third beside third stria, 
posterior puncture about apical third beside second stria) 


Diabaticvs. 

10 (5) Mesostemum wide between intermediate coxae. 

11 (12) Eyes not enclosed at base in swollen orbits.MioitoLxaTxs ? 

12 (11) Eyes encloaed at base in swollen orbits .. . Ahomotakos. 


Genus Xanthophaea. 

Table of Tasmanian species. 

1 (4) Tarsi with upper surface setose; antennae with basal joints setulose. 

2 (3) Form narrow, elongate (elytra, 5 x g mm.); elytra testaceous with a 

piceous vitta along sixth and seventh interstices, infuscaia Chaud. 

3 (2) Form oval (elytra, 4 X 34J mm.); upper surface piceous .* ..setom SI 

4 (1) Tarsi with upper surface glabrous; antennae with three bas^ jointi 

glabrous. Testaceous.. ... Chmxd* 

XATmiOPlcAKA mrosoAtA C^hsudoir. 

Hob ,— Launceston, Brighton, Beaeonsfteld, George Town (Simson, No. ^88). 
Xakthophaea swtosa, sp. nor. 

Oval; head obliquely and strongly narrowed behind eyes, antennae with three 
basal joints sparsely settiloser ptothoraa transverse, lateral m^gins explani^r 
redexed, basal angles acuiei surface sparsely setose, several long setae on anterior 
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part of sides; elytra wide, ovate, interstice sparsely sotigero-pnnctate; tarsi 
setose on npper surface, fouitli joint deeply emargiuate, ungues pectinate. Ficeous; 
autezmac and palpi femiginous; legs feiTuginous-yellow. 

Head wide across eyes (1.5 mm.); vertex convex, setose; front wide, sub- 
depressed; labrum rounded at angles, apex emafj^nate in middle, O-setoso, the 
setae submarginal; palpi stout, labial with apical joint stout, obli<piely truncate 
from inner side, strongly rounded on external side; men turn with a strong median 
tooth. Prothorax broader than long (1.3 x 1,8 mm.), widest at anterior third, 
wider at base (1.4 mm.) than apex (1,2 mm.); apex lightly eroarginate;, anterior 
angles rounded; sidee rounded on anterior two-thirds, subsiuuate posteriorly and 
meeting base at right angles; Iwisal angles acute, denticulate; base truncate on 
each side behind margins, a little produced backwards and truncate in middle; 
median line strongly impressed, the setae of the surface rising from punctures. 
Elytra ovate (4 x 3.2 mm.), lightly convex, widest a little behind middle, more 
narrowed to boae than to apex, rounded on aides; apex emarginate at suture; outer 
angles widely rounded; setae of interstices sparsely and rather irregulai'ly placed, 
rising from conspicuous punctures; striole at base of first interstice fibort. 
Abdomen aetigero-punctate, in d* with one, in 9 with two setae on each side of 
apex. Length, 7—8, breadth, 3.2—3.4 mm. 

Hah. —Mount Wellington (Lea). Five specimens have been exanuiie<t. 

Thoroughly distinguished from all other species except X. piloHula Cltuud,, 
by its setose upper surface. X. pthnula is unknown t(» me in nature, but X. hietosa 
differs greatly from the description of that species whicli is described as having 
the elytra narrower and more elongate than X. rittata Dej,; in X, »eto»a the 
elytra are much wider and more oval than in X. rittata, 

Xanthophaea bbachinoukrus Ohaud. 

?7ab. - Launceston (littler), Also from Western AuKtralia, South Australia, 
Victoria, and New .South Wales. 

Germs TB 100 Not 11 o vs. 

. Trigonotixops paoipica Eriebson. 

T have Been only this one species from Tasmania; it is as potties which varies 
considerably in size and appearance; always in T. pad flea the liase of the elytra is 
black. 

ffab.—Launeeston, Brighton, St. Patrick's River, Mole Creek (Simson, No. 
2480). 

Genus P HIL o p H L 0 E t; s. 

Jdiutf Chaudxur. 

Table of Tasmanian species. 

1 (6) Prothorax with more than one marginal seta anteriorly. Apex of 
abdomen pluriaetose. 

3 (3) Prothorax narrow, usually with three setae on each side (very rarely 
with two or four setae) . Intermediate tarsi in with three joints 
squamoae beneath... disfin^ufudns Chaud. 

3 (2) Prothorax wide. Intermediate tarsi in c? with two joints squamose 

beneath. 

4 (5) Size major (12 mm.). Prothorax lightly emarginate, three to five 

setae anteriorly on each side.Germ . 
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(4) Size minor (8.5—mm.). Prothorax deeply emarginate, two strong 
*?etae on each side distant from apex, several fine setulea at apical 
angles. (Apex of abdomen in 4*setose on each side. ) 

myrmecophilus Lea 

(l> Prothorax with one marginal seta anteriorly. 

(8> Black. (Apex of abdomen plurisetoseJ. moestns Chaud. 

(D Piceous; head, prothorax (sometimes disc infuscate), margins of elytra, 
a discoidal plaga on each elytron, antennae, and legs testaceous. 
(12) Prothorax deeply emarginate. 

(Mi Prothorax with basal angles rounded off; elytra 3*inaculate, Apex of 
abdomen in both sexes 4-setose on each side .. .. ahusofii SI. 

(10) Prothorax with basal angles marked, though obtuse: elytra bivittate, 
vittae uniting at apex, narrow or interrupted at apical third. Apex 

of abdomen in ? 2-setose on each side. obiusus Chaud.? 

(9) Prothorax lightly emarginate. (Elytra with two narrow pointed dis- 
coidal vittae. Apex of abdomen in V 2'setose on each side,) 

Mvitfains SI. 

l^ote.—1 take tlie present opportunity of recording that on examining the 
type specimen of V. ornatm Blaekb., it was evident tliat P. truncatm SI. yv&n the 
same fl|:>e(‘ies. 

PuiLOPHnOErs ingTiNoUKKinrs Chaudoir. 

This species is distinguished by having the elytml vittae usually short and 
pointed^ rarely extending to the second {>uncture of third interstice; the typical 
form has generally three anterior marginal setae on the prothorax, rarely four, 
and in one Tasmanian specimen only two setae on each side. 

Hah ,—TurnerV Marsh, Bt. Pktrick s Plains, Mole Creek (Simson). 

Prn (.OPHUOEUs Ei;cAj,rPTi Oermar. 

It can hardly bo distinguished from F, amtrali>i Dej., except by the inter¬ 
mediate tai*si of <f having two^ not three joints squamose beneath; this elianicter 
I have found constant in P. eucalypti and F. diBtinguendHs Chaud. I do not see 
any reasons for distinguishing the Tasmanian form by the varietal name 
maniea/^ as stiggeated by Blackburn. 

Ijauneeston, Brighton (Sinison, No. 2485) . 

pHiiiOPHbOKtrH MYRMECOPHiLtrs Lea. 

7/(lb.—Mole Cre€4c, Karoola (Sirason), 

PinnorHiiOEiTH moestus Chaudoir. 

JcUufi id, Chaud.) 

Hah .—Great Lake (Simson). 

pHIlA)PHnOEU« SIMSOXI, 8p. UOV, 

Oval, depressed; head depreesed; prothorok deeply emarginate, posterior 
angles round^ oft two marginal setae on each aide; el;^ra biplagiate on basal 
ba^; apical ventral segment in 3- or 4-setose, in $ 4- or B-setose on eadi side; 
intermediate tarsi in ^ witli two basal joints equamOec beneath. Head, disc o£ 
prothorax* tibiae^ tarsi, palpi, antennae, and undersurface more or less form- 
fintma; femora and margins of prothorax teetaeecmB; elytra piceons, a large 
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elongate pJaga extending from base to about half tlie length on interstices 3—5 of 
each elytron;, a rather large common apical mark on interstices I—4 (emarginate 
on anterior margin), and a naiTow lateral margin testaceous. 

Head wide (1.8 mm. across eyes), strongly obliquely narrowed behind eyes, 
finely slmgreened and punctulate; eyes very prominent. Prothorax transverse 
(1.6 ^ 2.7 nim.)j surface covered with fine setulose punctures; lateral margins 
wide, depresaed; sides strongly rounded; base shortly lobaie. Elytra (juadiate- 
oval (4.(i X 3.8 mtn.); striae obsolescent; base arcuate on ea(*h side, eiaarginatc 
in middle. Length 8.5, breadth, 3.8 mm. 

//ah.—Launceston, Kelso, Mole Creek (Simson, No. 2847), 

I know of no described species attributed to Philophloeun which has Ihc pat¬ 
tern of the elytra similar to that of P, simsoni. It is allied to P. 

Blnc^kb,, witli Mdiieh it agi-ees in apical emargination of the prothorax, and the 
two marginal setae; apex of abdomen l-setose on each side in d*; intennediato 
tarsi wdth two ,ioints squamoSe beneath; but tbe pattern of the elytra is ditferent; 
in P. aydneyensis the pale vittae reai»h tbe apex, where they imitc. Compareii 
with P. myrmecophihiH Ijca, the prothorax has the anterior angles less rotund ate, 
not plurisetulose, the sides not with two or three setae anteriorly ; elytra with 
sliortcr plngac, and Hi)ex testaceous in middle. 

PrijiiOPHLOBUS OBTUSUs Chaudoirf 

Tm’o spe<‘jmcns (?, No. 2674) are in the Bimsou collccticni witliout txact 
locality, Mdiich 1 identify as P. ohtmm Chaud. Prothorax witii two setae on 
each side; apex of abdomen in 2 bisetose on each side; it resombles P, »hmoni in 
pattern, but the testace<ius plagae are more <‘longate, in <rtic specimen attaining 
the apical macula, the prothorax is differently shaped, being less oblique and 
arcuate on each side of base, basal angles marked, but obtuse at summit and pre 
ceded by a light sinuosity. Length, 7—8, bn?adth, 3.5—3.7 mm. 

^ PiiiLoritiiOKUS Bivn’TATiTH, sp, nov. 

Oval, de],>rcsscd; prothorax transverta^, two lateral marginal setae on eaxih 
side, basal angles obtuse; elytrabivittate,the vittae long, pointed, apex and ninth 
interstice piceous; apex of abdomen (cT) 2-setoge on wich side. Piceous; intir- 
gins of prothorax (widely), vittae, lateral channel, border and inJlexed maigins of 
elytra, femora, middle of prostenium, and metasternum testaceous; head, an¬ 
tennae; month-parts, tibiae, and tarsi ferruginous; abdomen int'iiscate. 

Head wide (1.65 nun. across eyes), shagreened, sparsely punctulate. Pro¬ 
thorax transverse (J.3 2.6 mm.); apex lightly emarginatc; sides rounded, 

widely and obtusely subangulate at anterior marginal seiu, oblique to base; iasal 
angles obtuse; basal lobe short; base obliquely truncate on each side. Elytra oval- 
quadrate (4.3 X 3.4 mm.I, finely and cdoeely setulose-piinctate, faintly striate; 
inner apical angles obtuse ; base not roundly prominent on each side. Length, 
7.5, breadth, 3.4 mm. 

7/a6.—Launceston (Simwon), Two specimens. 

Nearly allied to P. confertua Blaokbirni. Prom the Western Australian 
species which I identify as F, confertm it differs by J with tarsal vesture on under 
side of three basal joints of intermediate tarsi; colour darker, especially pro¬ 
thorax not wholly testaceous; prothorax less transverse, Ichh roundly narrowed 
anteriorly^ anterior angles a httl® indicated, not m roundly cMnae. P. confertm 
has tlKvapex of abdomen in botli jwxes bisetose on each side. 
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Genus Acionochila* 

Table of Tasmaniaif species, 

1 (10) Prothorax transverse, strongly ampliate behind anterior angles. (Head 

short, eyes hemispharicai.) 

2 (6) Elytra with discal spots transverse, greatly reduced in length beyond 

fifth interstice. 

3 (4} Prothorax with sides oblique to base, basal angles obtuse. Length, 

5.6—*0,5 mm... curiula Erichs- 

4 (3) Prothorax with sides sinuate to base, basal angles rectangular. Length, 

5 mm... (nmctculaia SI, 

5 (2) Elytra with discal spots variable, but not greatly reduced in length 

beyond fifth interstice. 

6 (9) Prothfwrax ampliate and strongly rounded at widest part* evidently nar- 

•rowed to base; sides subeinuate before base. 

7 (8) Size major (7—7,5 mm.). Prothorax with one or two marginal setae 

before middle .. ... .. plagiata SI. 

8 (7) Size niinor (4,6~«5 mm.). Prothorax with one seta before middle 

sinuo&a Chaud. 

9 (6) Prothorax lightly rounded at widest part, obliquely narrowed to base. 

(Base wide; basal angles obtuse.) Length, 6—6 mm, 

himtata White. 

10 (1) Prothorax lightly ampliate behind anterior angles, (Form rather 

elcmgate; elytra with narrow discal spots.) 

U (12) Size minor (4.6—5 mm.). Head short, eyes hemispherical 

fenesiraia Blackb. 

12 (U) Size major (5.6--fi mm.). Head longer, eyes prominent, but less 

than hemisphedcaf. 

13 (14) Prothorax with basal angles obtuse; anterior marginal sota at anterior 

third. Length, 6.5—6 mm. Chaud. 

14 (13) Prothorax with basal angles sharply marked, anterior marginal seta be¬ 

hind anterior third. Length, 6.6 mm. flindersi SI. 

Agonochila cUBTtriiA EricliBon. 

(s=s Goriiealis Chatidoir.) 

JEfflh.— Launceeton, Keko, Beaconsfield, Avoca, Tumeris Marsh, Epping, In¬ 
terlaken (Simaoti, No. 2487); Wilmot, Waratah (Carter and Lea). Common in 
8.E. Australia. 

AQOKOCHinA BIMAOULATA, sp. nov.- 

Depressed; prothorax transverse, lightly emarginate at apex* sides strongly 
ampliate at widest part, sinuate posteriorly, basal angles rectangular, lateral 
margins explanat'e, wide anteriorly; elytra widest l:>eliind middle, decidedly nar¬ 
rowed to base, puncturation rather coarse. Piceons; elytra 3-macnlate, maculae 
testaceous, diseal pair irregularly oval, extending across interstices $—0, apical 
spot common to both elytra, wide, extending forward on third and fourth inter*, 
stices. 

Head punctulate, depressed (1.25 mm. across eyes); eyes hemispherical. 
Prothorax widely tranaverse (I X 1.65 mm.); sides strongly rounded, stibangu- 
iate beside anterior marginal seta; sides strongly sinuate posteriorly, meeting 
base at right angles ; apex lightly and widely emarginate; base shortly lobate, mit 
sharply on each aide; basAl eagles sharp, almost rectangular; diao a little ooevex, 
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covered with smcdl eetuloee punctures; margins wide^ rugulose-punctate. Lengthy 
5, hreadth; 2*3 mm. 

Hah ,—Launceston (^iinson). 

Only the specimen on which the description is founded suits it in regard to 
the sharply rectangular basal angles of the prothorax; a second specimen 
(gummed on the same card with the type) has tb« prothorax similar^ except that 
the ante-basal sinuosity of the sides is less developed, and the summit of the 
angles is a little obtuse; a third specimen (<J) resembling the second was num* 
bered 3688; the pattern of the elytra in these three specimens is the same. 

A<iO>ro<uiiiiA PLAGiATA Sloone. 

Hah, —Sheffield. (Carter). I originally found this species on the trunks of 
Eucalf/ptus cotiaoea in N. 8 . Wales 

Aookochila siuuosa Ghaudoir. 

Depressed; prothorax transverse, lightly emarginate at apex, base and apex 
of about eCj^ual width (3.1 mm.), basal angles obtuse, lateral margins exphuxate 
posteriorly, narrow anteriorly; elytra widest behind middle, a little narrowed to 
base, pnneturation fine. Head rather dark red; prothorax ferruginoUfi, some¬ 
times slightly infuecate on disc; elytra piceous with testaceous markings, some¬ 
times bimaculate on anterior half, and with an apical mark common to both elytra 
(trimaculate form), sometimes the two discad marks reach the apical one along 
the fourth, or fourth and fifth interstices (bivittate form); tibiae and antennae 
ferruginous, femora and basal joint of antennae testaceous. Length, 4,6—5 mm. 
The meaeuroments of a specimen are:—Length, 6 , proth., 1 3.5, el., 2.8 x 2,2 

mm. 

J/ah.—Launceston (Carter); Hobart (Lea). 

T have identified A, sinuoda Chaud., from the description of that author, which 
is insufficient. In pattern of elytra it is variable, so much so that it seems to 
mo very probable that A, vittula Gbaud., will prove to be the same. It was num¬ 
bered 3316 in the S^mBon Goll., and under that number there was also a second 
specimen having the elytral pattern of the trimaculate form, but with the three 
spots much larger, protlmrax with margins wide anteriorly ; I believe this repre- 
aents an undescribed species, but it could not be satisfactorily dealt with on a 
single spocimen, 

AaoNOCHiiiA BixoTATA White. 

After comparison of Tasmanian specimens with one from New Zealand, I 
consider the species the same; it has not yet been found on the mainland of Aus¬ 
tralia, 

Hah ,—Mole Creek (Simson, No. 2010). 

AgoN'Ochii^a yBNiesTRATA Blackburn. 

Hah.—Tasmania (Simson, No. 2898). Widely spread on the mainland. 

A<K)N<icHHiA BiauTTATA Chaudoir. 

Hah .—Latmceoton (Simson, No. 2735), Widely spread on the mainland. 

AGONOCHILA FLlNDRBfll^ Sp. nov. 

Elongate. Protborax sub<(uadratc (1 x 1,4 mm.); sides lightly sinuate 
posteriorly; basal angles subreotangular, obtuse at summit. Elytra much wider 



176 


THE OAHABIDAE OF TASMAKIAj 


than prothojax {3 X 2.3 mm.), reHembling tlume ol A. hi^uitataf but a little 
wider, very tlnoly Ketulose-punctate. Head, protiiorax, tibiae, tarai, and aatennae 
fmmginous; elytra pie^ou&dirown, a nebuloufl elongate spot on diae ot eaeo 
elytron between anterior and second setiferons puncture of tliird interstiee. 
Length, 5.5, breadth, 2.3. 

Hab.—Flinders Is. (Simeon, No. 3491). Two specimens. 

Allied to J. biguttata Chaud., but differing by bead and prothorax reddmli; 
prothorax wider, anterior rriarginal seta further from apex, basal angles more 
decidedly marked; elytra proportionately wider, discal spots lens clearly defined, 
the apical, liglit-eoioured spot is wanting, but this often occurs in A. biguituia. 

Genus DiaBjITICUs. 

DiABATictfs AtrsTHAiJS Ericlison. 

//ab.—Ijnunceston, 8t. Marys, Flinders Is. (Simson, No. 2609). 


Genus M i c K o l e s t k s 
Table of Tasmanian Species. 

Elytra piceous, shoulders and usually an apical spot testaceous kumero/is Mad. 
epper surface black, elytra shining. yarrae Blackb. 


MiCROt.KSTES (?) UUAJKRAMS Mttcleay. 
Hah ,—Hobart (I^a). 

Microlk.stks ( ?) YAKRAB Hlackbum, 
JIab. —New Norfolk (Lea). 

Genus AwoMOTAKts. 
ANOMOTA|jug AKNKUs Mocleay. 


Brighton, East Tamar (Simson, No. 29158). 

Tribe FantftgODitoiiii. 

Neck condylifonn; eyes of ordinary size. . FanTAwonicA. 

Neck wide; eyes unusually large and prominent. ScoRonxs. 

Genus S a o R o D B s. 


Table of Tasmanian species , 

1 (10) Prothorax with two marginal setae on each side. 

2 (3) Prothorax with posterior marginal seta at posterior ajiglts, thes; not 

dentiform. Length, 6.6 mm. .. iasmanicus 

3 (2) Prothorax with posterior marginal seta on an ante-basal, tnangular, 

dentiform prominence. 

4 ( 9 ) Head with frontal declivity depressed, strongly shagreened, dypeus 

strongly shagreened, not divided from front by a deep transverse 
impresBion. 

5 ( 6 ) Black (including legs and upper side of basal joint of antennae). 

Length, 6 mm.. boops Erichs. 

6 ( 5 ) Rather metallic, legs lurid or flavous. 

7 ( 8 ) Legs lurid; antennae infuscate after third joint. Length, 4--4.5 min. 

sig-iUa/us Germ. 

8 (7) Legs and antenna© tesUceous: (tarsi and sometimes antennae to¬ 

wards apex rather infuscate). Length, 5--5.5 mm, flavipes Black. 

9 (4) Head with frontal declivity convex, not shagreened; dypeus with 

basal part raised into a convex transverse ridge, dirided from front 
by a deep transverse impression. (Black, each elytron deeply 3 * 
foveate.) Length, 3,6 —5.5 mm. .. .. aierrimus Chaud. 

10 (1) Prothorax strongly angustate to base without ante-basal prominence 
or pogterior marginal seta. Length, 6 mm. gH0im SL 
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Hcopodeh TASMANioirs Bates. 

//al),—Liuineoston, Denison Gorge, George’s Bay, Deloruine, Btraluin (Biin- 
son, No. 3110)5 Wihnot (Carter and Lea). Also found in Gippsland. 

B(JOi»onKs noons Erirhson. 

J/fllj.—Launcostou, West Tamar, Ben Lomond (5000 feet), Stralian (Simson, 
Nos. 3117, 3091 )j Cradle Mountain (Carter and Lea). Widely spread in Aus¬ 
tralia. 

Sa)POt)KS SKJJiiLATUS Gerniar. 

(=:! S. infermedim Blackburn.) 

If ah. —Evandale, Epping, Flinders Ts. (Birason, No. 2071). Widely spread 
in Australia. 

F think there is no doubt but that No. 2071 of the Simson Coll, is S, inter- 
mediuft Rlfw'kb., but 1 cannot differentiate it from S. sigillafufi Germ. 

SooPODKS FtiAViPRs Blackburn. 

S. Uneatus Lea.) 

L:iunc(^1on, Goictimln (Simson, Nci. 3507); Wandidi (Carter and 
Urn) ; King' Is. (Lea). 

1 hav(? ill my collection a Hpeciinon of ,V. flavipes BJackb., sent to uic under 
that name by Mr. Blackburn, and a eotype of S, lineaiua Lea, received from Mr. 
lioa, also scveitd specimens from near Melbourne, With these materials before 
me T cannot differentiate S, flavipes and N. linmtus, tlieriddre have i'elt eomj>elUHl 
to unite them. 

SooporiKS ATKRurMtrs Chaudoir. 

(= sijdneyensia Sloane.) 

Specimens whitdi I obtained at Albany are the some as my 6/ aydmyemis; 
other specimens which I took in South-westem Australia are the form witii the 
head more rugulose, which T considen>d N. aterrivma in 1903; one of these sneei- 
mens measures 5.5 mm. in length. With the <lata now availjihle I consider one 
name suOieient for the species, 

’Great Lake (No. 1194f), Bouth Australian Museum)’ Launcoyton 

(Littler), 

ScOPOUEgl GBIFFITHI Sloauc. 

HahMount ellington (Lea and Griffith). 

Tribe Piaudmoirphinl. 

Antennae short. Adhlotopus. 

Antennae long, slender . .. Bilphomorpha 

Genus A p E l o t o r ti r. 

Tabic of Tasmanian species. 

1 (4) Prosternum not carinate, 

2 (3) Prothorax with anterior angles prominent, triangular; upper surface 

impunotate. Elytra without post-basal pores. Length 7.5 — 8.6 
mm . haetnorrhoidalis Erichs. 

3 (2) Prothorax with anterior angles not prominent, widely obtuse; upper 

surface minutely punctate. Elytra with two post-basal pores near 
acuteUuin, Length. 6 . 6 — 6.5 mm . scofytides Newm. 

4 (1) Prosternum carinate. Length, 5.6 mm. (After Blackburn.) 

lasmani Blackb, 
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Api:iX)TOPi?fi BARMOBRHOiDAHs Erichson. 

(= A. inquimtm Newman,) 

Hah^ —-Kolfto (SimBon, No. 2611), Widely spread in Australia. 

ADEiiOTOPtra sctOLYTiUEB Newman. 

What I coriBidaf the typical forwj has the elytra with a very narrow reddieh 
Apical (Strahan, S^ehan, Simsou) ; other spcciinens are coloured like A, 

haemorrhoidaliit Ericlia. [HriKhton (Simson); Parattalii Hobart (Lea).] Also 
found on the mainland. ' 

GeuttH Bine ii o m o n r ii a. 

Tasmanian speeieK. 

Black, prothorax and elytra with a narrow reddish margin. Length, 8—0 miii. 

(ffci^ens Westw. 

Black. Length, 12—15 inm... ^<tsntanica Cast. 

Only S. d^cipiens Westw., waa in the Simson ColL, numbered 2812, but with¬ 
out exact locality. S, duhia Cast. , i« cousjmiftc with S. las mam co, as T have 
ascertained from named Bpecimena in the Howitt CoU. S, decipimii and *S\ fas- 
maniea have a wide ran^e on the mainland. 


APPENDIX. 


List of species now attribute*^ to Tasmania, but of which I have not seen 
specimens from that island, or which have not been dealt with in this paper. 


Species marked with an asterisk are only known to me by description. 

Species marked with a note of interrogation are those which I believe to be 
doubtfully Tasmanian, and which might bo deleted from the list of Tasmanian 
species till they arc definitely reported IVom there. 


^Vlivina lepida Puta. 

polii^nh W'estw. 

*Promeeaderuif mode9tue Cast. 
•P. subdepre98U8 Oner. 
Diaphoroment$ amaroide^ Cast. 
fD, arntralaniae Dej, 
fTkenorotea diacoidalU Blackb. 
^Marpalu9 vmtigiaUB Erichs. 
"^Bemhidinm hobarti Blackb. 
*J}y8(iolwt (f) austraUi Erichs. 
*Dyseolus (f) dilatatuB Erichs. 
*7doc‘arahws[ flavipe^ Len. 

/. troglodgteB Lea. 

etongatm Chaud. 


tSimodontm orthomoideB Chaud. 
*liOxandrm gagatmus Cast. 
^Leptopodus Buhgagatinus Cast. 

rotundatua Blackb. 
^Lfioordnirei anvhcmenoideB Cast 
eriohsoni Cast. 

^Dicrochile punctipennis Cast. 
*Xantkophaea angustula Chaud. 

* TrlgonoihopB lineata Dej. 

T, longiplaga Chaud. 

*lHabaiiem pauper Blackb. 
CgmindiB iltawarrae Macl. 
Pentagonica 'idttipsnniB Chaud. 
^AdtlotopuB tOBfmrti Blackb. 


Three other Bpeciee redordad from King Inland by Mr. Lea are not dealt with 
in this paper, via., AmhlgUlm btHna Bla<!kb., Chtaenim arntmlia Dej., and Trig* 
bnothop^ vitHp^ms 81. 
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ORDINAKY MONTHLY MEETING/ 

28tii ApiuLi, 1920. 

Mr. J, J Flcteiwr, M,A., B.Br. preMideiit, in the Chair. 

Mwisn*. WjuJAif Farib Bj^akely^, Rotanie, Gardena^ Sydney; AWJiUR 
NiJvn^tE Hr. Gwjrop Havdoock Burkitt, B.Se., M.B., Leeturcr in Airntniny, The 
Univeraity of Sydney; Harry FiiOCKroN Ciubkk, The Hillside, View St., Chots- 
woodj Rt. Rev. Jobrph WliiRRip Hwykb, E.C. Bishop of Wagga: Albert H. 
BLBtow, 60 Ijeferre Terraoe, North Adelaide; Antitoxy MiraoRAVK, Wyooxftbe 
Road; Neutral Bay; TcmRiKOrox Hawke Pixoombi:, B.A., Public School, May- 
field, W&ratahf and AuauBTUs Hfi^WYx TAVjiOn, Geological Survey of N.8.W., 
Sydney, were elected Ordinary Members of the Society. 

The president announced that the Council had elected Messrs. C. IIedlev, 
F.Ij.S,, W. W. FRCKRun', F. L.S., A. 0. Hamiltun, and Professor H, G. 
('iiAPMAX, M.D., B.S., to l>e Vice-Presidents; and Mr. J. H. (Umprell (Royal 
Mint, Sydney) to be Hon. Treasurer tor the current Session, 1920-21. 

The President announced that a Special General Meeting of the Society will 
be held on Monday, 14tb Juno, for the purpose of celebrating the centenary of the 
birth of Sir William Macleay. 

The President reminded members of tlie Council’s inntation to subBoribe to¬ 
wards the cost of the Honour Roll. 

The President also reminded members of the t/ouncil’s request that notices of 
oxhibitB should be curtailed and confined to the scieiitihc 8ignificanc.e of the objects 
exhibited. 

The Donations and Exchanges received since the previous Monthly Meeting 
(3lBt MaT*ch. 1920), amounting to 9 Vols., 49 Parts or Nos., 7 Bulletins, 4 Reports, 
Olid 8 Pamphlets, etc., receivwl from 46 Societies and Institutions, and one private 
donor, were laid upon the toble. 

NOTES AND EXHIBITS. 

Mr. Fred Turner exhibited a specimen of, and offered observations on, Awar- 
macmcarpm Bentlu, which, after the January and February rains of this 
year, covered, with Boerhaavia difum Linn., tijousands of acres of Wootton Sta¬ 
tion, Upper Hunter, to the* exclusion of all other herbage, including many noxious 
exotio weeds winch previously had been abundant. The first-named plant, locally 
known as ^‘Boggabri/* has been used for salad, for which it is considered superior 
to "water cress/' 

Several years ago the late Honble. G. H. Cox, M.L.C., brought to the exhiluior 
for identification from his station on the Liverpool Plains a specimen of SHpn 
afisUglumk F. v. M., that was ttinc foot six inches tall. That growth had resulted 
from heavy sutmner rains, and had completely euppressed thistles which had pre- 
vionaly occupied thousands of acres on his property. 
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la the Jirewarrina district soj«e years ago, after surumer rains^ twenty-five 
thousand acres of laud became densely cuvereii with Aninacantha mutricata Moc].; 
where only a few plants of this species had previously been seen. During Mr. 
Turner's extensive travels over the counti*y he Imd n»ade a number of similar 
observations on the indigenouK and acclimatised flora, and he purposed publishing 
these when time permitted. 

Mr. J. L. Fruggatt exliibited a speeimoti of Mariynia lutea which im« beoouu* a 
noxious weed in some country districts owing to the seeds becoming caught in the 
wool, or getting round the hocks of sheep or horses or cattle. Men employed 
in cutting the plants become extremely dizzy in ihe head after working on it for 
any length of time It is known locally as fcho “Ram's Hom^’ or “Devil’s Grip.” 
The specimen came from live miles south of Dalby, Queensland. 

Mr. Waller W. Froggatt exhibited, and read a note on, the identification of the 
Thrips damaging the toba <‘<'0 in the Tamwortli Disin(^t an Thripn atriatm, the 
“Grass Thrips” of the United States,'not previously recorded from Australia; also 
other small Hemiptera infesting the leaves. 

Mr. E. Cheel exhibited a leaf and fruits oi' Pisonia together with 

m abstract from a letter roceivod by Mr. Hugh Dixson, of “Abergeldie,” Summer 
Hill, from Mr. R. E. Shaw, of Austimnor, as follow.s:—“A young lady was in tlic 
scrub yesterday, and noticed a little bird fluttering and kdng held captive, she 
thinking a large spukr Jiad caught it, but found it iiopelcHsiy si;nck fa.st to the 
leaves of a tvi^ by the gum exuded from the flower seed bud. She did her best 
to free the little creature, but some of the tail feathers bald fast, and it got away, 
somewhat the worse for the encounter.” 

For previous records of this i^pocies trapping birds, etc., l)y the exudation of 
n viwid substance on the ribs of the fruits, see these Proceedings, 1916, p, 620. 
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A NEW OENUS OF AUHTlfALJAN UELtUACIVAK (lU)MOPTEHA). 

Bv F. MriB. F.E.S. 

{Communicated ht 4 E. Fergmtm, M,B., / 7 /. 1 /.) 

(With oni* t«xt-%uro.) 

Very little in known oi' the Auatraliaii Delphaeidae, and in(Mt» if not all, of 
the fspecies recorded are I’roju the Eastern States. The findinp: of an undescribed 
species from Kinjf Georj^eV Sound, South-west Australia, in the Maclhay Collec¬ 
tion at ihe Sydney University is therefore of interest. 

I have proposed a new^ ^enus for tins species for rtaisons stated ))elow, and 
consider that it is entogrotiic. Of the fourteen genera, containing about fifty species, 
recorded as Atistralian, T consider only one, with one speedes (Proterosjjdne 
arborea Kirk,) can be regarded as entogenic, all the others being genera whose 
centres of density are situated outside of Australia, or they are so nearly allied to 
such genera as to demonstrate their origin clearly. 

The cliaraetcr of the tibial spur plae<^ this genus in tlie Tropidocephtdinr. 
From Tropidocephalus it difTers in having the head much more elongate and flat¬ 
tened laterally instead of horizontally. The Hawaiian genus I)ictiifophor(f(ielpha.r^ 
Swezey is superfi(^ially like it, but belongs to the Altdiini; (he head is not flattened 
laterally and the tegniina are truncate at apex. Tl>e South African genus Emho- 
hphora Stal, 1 only know by the description. Stal sank it into Lihurnia Stal, so 
for the present we must consider that it behmgs to the Delphacini. The head is 
not so long as in PHeu/lemholophora. 

PS^IUDEMBOnOPllOBA, 11. g. 

Type, P$eudemhohphtra maeleayi. 

Head very long and flattened laterally, three times os long us the pro- and 
meso-nota togetlierj vertex narrower at apex than at base, a median earina on 
basal third after which it fades out; median frontal earina entire from base to 
apex, lateral carinae from base to eye, anti another from near the eye to apex, a 
transverse earina on gena; eye oblong with a slight antennal emai-gination; clypeus 
in profile produced into a Strtmg point in middle, tricarinate; antennae teraie 
reaching slightly beyond apex of fac<e, first joint about as long as wide, second 
joint twice the length of first, slightly enlarged to apex, arista apical. Pronoton 
• Iriearinate, lateral earinas^ very slightly diverging posteriorly, reaching the hind 
margin; mesonotum tricarinate. Hind femora short, reatdiing one-fourth from 
apex of abdomen in male and about one-balf in female; tibiat^ longtir than femora; 
tarsi shelter than tibiae, first tarsal joint subeim^l other two together; 

spur slightly shorter than first tarsus, cultrate, thick, slightly concave on inner 
surface, a strong tooth at apex but non© on hind margin. Tegmina long and 
narrow, the apex produced to an acute point. 
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PSKUDICMBOLOPHOIU MACLEAYI, n,Sp. 

Male.—Brachypteroue; ocbraceoua or light brown, carinae of head and thorax 
lighter; dorsum of abdomen dark brown. Tegmina hyaline, veins and apox of 
tegmina brown,> the brown veins broken by small white dots. The pygofer cannot 
be made out very wdl aa tlie specimen is carded and too old to relax and re 
mount* I'he ventral edge of opening straight, the sides angular and curved in- 



J^eudt*ml>olophora madeayi, n.Hp. 

1. Left tegmen. 

2. Head and pronotum, lateral view. . 

3. The same, dorsal view. 

ward; anal segment large with large anal style; gcmitai styles small} slightly cuived 
and gradually narrowed to a point. Length, 5,6 mm.; tegmen, 3 ram. 

Female.—Moeroptermw and brachypterous; similar in colour to the male. 
I^ygofer large, ovipositor small, reaching about half way along pygofer; anal seg- 
ment large, wider tban deep, anal style large, narrowly oblong. Length, 5 mm.; 
tegmen, 4 mm. 

Ilah ,—King George's Sound, Houth-wijst Australia. 

The material consists of one canletl male in good condition with tegmina but 
no wittgfs as is generally tim condition of brachypterous Homoptem; two females, 
<me on a pin in fairly good condition with tegmina end no wings, and one female 
on card with no tegmina but witli wings present, but in a bad condition. This in¬ 
dicates that there are both macropteroiis and bratdiypti^rouB forms, at least in the 
female sex. Whether the njacropterotts forma have a different shaped tegmmi I 
am unable to say. There k alao one neatly full grown nymph carded; the head 
k not so long proportionately and the tegmina pads arc pointwl at apex. All the 
matenal is in the Maeleay Collection. 
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AN UKDEBCIUHEI) SPECIES OF CLYTOCOmvS BKUBE. 

(Ttpulidae, Diptern.) 

Bv CHi^RLEfl P. .Alkxakdkh, Ph-I)., Umbana^ Illinois, U 8 .A. 

{Canmmicated by IL J. fillyarrij M.A., l).8c.y F.L.8.f F.F.8.j 

The? ^nuH FlifUKOffmuH was erwUMl by Skusu* tit rtsu'ivo tlu^ renmrkabl.V 
twautii'ul now species of crane-^fty, heimiii^ fruni Mt. KosciuMko, New 

South Wales. TJw has remained monotypic until the present day. Throug^lj 
the kitdneaa of Dr R.. J. Tillyard, I am now able to describe a second species, n 
superb fly from the Dorrigfo Tableland, about three hundred miles north of Syd¬ 
ney. Some time ag-o Dr. Tillyard wrote mo that he had rtnee found a luagnitbsent 
crane-fly in the Northern scrubs with much the general appearance of a great 
robber*fly. The only specimen then in his possession was an injured female in 
rather poor condition to be nmtie a type. An effort was iiuule to secure additional 
specimenB during Maroli and April, BUP, when the instnd was duo to appear on 
the wing, but a prolonged di oughi, followed by floods, badly damaged the liubitat 
frequented by this fly, and it was impoasibie to secure mon^ material at this time. 
Dr. Tillyard hm kindly sent me the unique specimen above discussed, and it is 
made the type of the new species defmribed herewith. It is with great plerisun> 
that this excpliftite creation is dedicated to Dr. Tillyard, througli whoso kindly 
interest the speciefl was first made known to science. The typo has been returneil 
to Dr. Tillyard, and will ultimately be placed in the Australian Museum witli tlie 
Hkuse types. 

The two known species of Flytocomm may be separated by moans of the 
following key:— 

Prothorax black; mesonotal praeRcutum orange wdth a black spot anteriorly; 
psaudosutural foveae black; Rcutellum and postnotum velvety black: thoracic pleura 
velvety black with brown and white spots; abdomen velvety black with white spots, 
only the genital segment reddish fulvous... Mftisi Skuse. 

Prothorax orange; mesonotal praescutuin orange without black markings; pseu- 
dosutural foveae orange: concolorous with the remainder of the praescutuxn; scu- 
tellutn and postnotum orange: thoracic pleura orange with white spots; abdomen 
orange with tergites one, the caudal part of three, and segments four to seven black 
with white spots .. . .. Hltyardi n.sp. 

CbTaWOSMUS TILLYABDI, n,»p. 

General colouration Aery orange, the thorade pleura spotted with white; lege 
black; winge yellow* the poeterior and anal cells with paler eeutree; abdomen with 
the basid tergite blaok with lateral white spots; intermediate tergites (three to 
six, and the caudal part of two) similar to the basal tergite; remainder of the 
abdomen orange. 

S.—Len^b, 33 5 mm.; wing, 22 mm.; lu^aii alone, 6 mtn.; thorax alone, 7.5 
mm,; abdomen alone, 21 mm.; hind leg, femur, 13 mm,; fore leg, femur, 9 mm.; 
tibia^ 9.2 mm. 

Frontal prolongation of the head bright orange, long and slender (2.3 mm.), 
with no indication of a nosus; dorsal surface with smell, scattered^ erect or 

•Proo. Linn. Soc. N, 9. Wales, 2nd. Ser., V., 1890, pp. 74-78. 
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ah ; UNni&SCRTBED OF GliYTC>COSMtJ.S SK0SE. 


slightly proclinate hairs, the lateral and ventral surfaces glabrous; p^lpi ftn<l 
mouth-parts dark brown. Antennae with the first segment orange, stoat, narrow 
at base, with two or three pale, transverse rings beyond niidlength; second segment 
dark brown, the base obscure yellow; flagellum broken. Summit of the vertex im¬ 
mediately behind the antennal bases. Head lieiw orange with numerous short 
black setae that become very long and dense on the curiously buccate post-genne. 
Eyes relatively small with line ommatidia. 

Pronotmn narrow”, flattened, dull orange, Mesonotal praesoutum fiery orange, 
the margin with a moderately broad white line; interspaces pale with numerous, 
short, erect setae; the broad median stripe is split by a capillary white line; 
Bctttum orange, the lobes fiery orange, margined proximally and caudally and less 
distinctly laterally with white; scutellum moderately projecting, orange, with a large 
whitish spot'on either side; postnotum orange. Pleura orange, spotted with 'white; 
u spot on the mosepisternum, immediately behind tlie anterior spiracle; another on 
the mesepiineron immediately beneath the wing-base; throe othoi'S surrounding the 
posterior spiracle; a large blotch on the sides of the mesosteruum l>etween the 
lore ajid middle coxae. Haltores with the base of tlie stem orange, tlu? remainder 
of the httltercs broken. r.rt‘gs with the ccixae orangt% more or less wliitish on the 
outer face, least distinct on the posterior coxae; coxae cUdbed with delicate hairs, 
shortest on the posterior <‘oxae; trochanters hlackish, indistinctly margined dis- 
tally with red; femora and tibiae black; tarsi broken; fore legs much shorter than 
the hind legs. Wings with a strong yellowish tinge, darkening into fulvous hi own 
in the apical and caudal portions; veins conspicuously yellow; centres of cells 
3 /, Ut Ms, Bnd Ms, Mi, Cm, IM A and 2 nd A paler. Venation: Sex lacking, 
Sc2 ending in Jh just before r; <;(dl Its narrowed at its inner end; cell Ut 3fs 
large, pentagonal; petiole of cell Mt shoi*t, about one-half of m. Macrutrichiae 
on the veins lacking or very sparse. 

Abdomen with the first tergite narrowly margined with orange, the disk deep 
black with a large rounded white »p<d. near each cephalic—lateral angle; suture 
between tergites one and two ill-defined; tergite two with the basal half oran^fe 
with a small, median, basal, black mark, the caudal half black with a rouT'-dod, 
lateral, white spot and much fainter submedian spots; tergiten three to six black, 
each with the conspicuous, rounded, lateral, white spot, the third and fifth also 
with fairly distinct, submedian, white markings; each of these black tergites, 
proximad and caiidad of the lateral 'white spots, have about six or seven small, 
lens-shaped silvery dots arranged in a roughly oblique group; on each of the 
second and third tergitoti, ecphalad of the lateral white spots is a small, transverse, 
'mnressed area as in many other TipnUne crane-flies; seventh to ninth tergites 
orange. Bteriiites uniformly orange. On the ventral surface of the abdomen, 
nine distinct and approximately subequal sternites are visible; on the dorsal sur¬ 
face, however, there are ten tergites visible unless we consider the first terj^te as 
fused with the very long second tergite »« above described; in this latter case, t:he 
basal tergite is as long as the basal three stemites; torgites thn^e to seven are 
approximately equal in lengthy but the last two are greatly narrowed. Ovipositor 
hom-eoloured. the tergal valve.s long, straight and very slejuh‘r; sternal valveB 
much shorter, compreased, the tips obliquely t'rtmcated. 

New 8outh Wales. 

Bolotypt, $, Ulemgf on the spurs of the Dorrigo Tableland, altitude about 200d 
feet, April, 19.17 (W; Heron) , 

Type returned to I)r, Tillyard, 
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DESCRIPTIONS OF AUSTRALIAN FLIES OF THE FAMILY ASILWAE, 
[Diptkha] with SYNONYMS AND NOTES. 

By a. H. Habdv. 

In this paper ftynonynui are recorded, and two new 8|:»ecies of the g^enus Neoi- 
tamu» are described. Other species of the jtfenus N^?itamu8 are given a l>etter 
taxouomie treatment than has hitherto been attempted. 

Australian species of the family Asilidae were revised by Miss Ricardo in 
1912-13, but a number of descriptions were left outstanding, as the types were 
either missing or not in a condition suitable for recognition. Since then, consid- 
erable attention has been given to the Tasmanian AMUdaef chiefly by the late 
Arthur White, and as Tasmania is the type locality of much of the described 
material, it has become possible to establish the identity of many of the out¬ 
standing descriptions of species recorded from there. 

Sydney is also an important type locality, but the Asilidae of this district ro- 
<iuire further attention and a number of common species have yet to be desenbed. 
Only a few of the wub^tandmg descriptions of spocies recorded from tliia locality, 
and from New South Wales generally, have been identified. 

Considerable further knowledge, aociimufated since Miss Bicardo^s work, re- 
(juires to be incorporated with a new revision founded upon a better taxonomic 
iTcatment of the spades, 

I am indebted to Dr. E. W. Ferguson for the loan of hts collection of the 
genus Neoitamm, which contains many specimens identified hy Miss Ricardo and 
•Arthur White. 

Subfamily DASYPOGONINAE, 

Cabasa roLcmunji^A Macfjuart. 

Dasppogan pnkheUus, Maotjuart, Dipt. Exol., suppl. 1, 184t), p. 02, PI. 7, fig. 9 
(wing). 

Vabasa pulchella^ Walker, List Dipt. Brit. Mas., vi., suppl. 2, 1854, p. 409 j 
Ricardo, Ann. Mag. Nat. Hist, (8), ix., 1912, p. 479; White, Pro<*. Roy. 
Soc. Tas., 1916, p. 155. 

Dasypogon venno^ Walker, Litst Dipt* Brit. Mua., iL, 1849, p. 359. 

Cab<t 80 venno. Walker, List Dipt. Brit. Mus., vi., suppl. 2, 1854, p. 500, 

(Jabasa rufithoras, Walker, Ins. Saund. Dipt., i., 1^0, p. 100, PI iii,, fig. 5; 

Walker, List Dipt. Brit. Mus., vi., suppl. 2, 1854, p. 499, 

Dasgpogon rnbritlwroiSj Macquart, Dipt. Exot., suppl. 4, 1850, p. 66, PI vi., 
fig. 10. 

Cahasa Ricardo, Ann. Mag. Nat. Hist. (8), ix., 1912, p, 480; White, 

Prne. Boy. Boe. Tas., 1916, p. 155. 

Miss Ricardo has identified Cahasa rufithorax Walker with 
Cahasel pukheUa M^quart, and also Cohosa vmno Walker with Oabasa r«6n- 
thofm Maeqnart. All the types are d^enbed from Tasmania. 
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AUS^BALUK Thim OT 7H1! FAKH^T ASaiPABr 


A long iwrieB of Tasmaniau »|>6<siineiis, collected by I4r. C, B* Cola, iliowg a 
complete iviergitig of Cabasa rubrithoraa: Walker into Ce^atta pulcMla M^oart, 
and eatabiishes beyond diapute this long suspected synonymy. 

Hab.^Tasmania, Victoria, New South Wales and Queensland. 

A specimen with semi-hyaline wings was taken at Blackheath, New South 
Wales, on the 27th November, 1810, 

Subfamily ASIUNAE. 

The outlines for the claasidcation of AustraHan genera of the subfamily Ast- 
Unae were laid down by White in 1917- White’s scheme offers the only practi¬ 
cal solution for the present treatment of Australian species of the genus Ifeoitamu$^ 
under which group he includes species placed previously in this and allied genera. 

White's scheme for the olassidcation of the AetUnae is accepted here for the 
genera. The subgenera of the genus NecitamuSf however, are not satisfactory, 
and for further remarks see under the genus N^oitamm below. 

OMMATitrs piLOSus White. 

Ommatim piloius, White, Proe. Koy. Soc. Tas., 1916, p. 169. 

Ommatius leois, White, p. 170. 

The holotype of 0, levis White is in the Australian Museum. A long series 
of specimens shows that this form completely merges into 0. pilojswt White, and 
therefore it cannot be considered distinct. 

Genus Nkoitamus Osten-Sacken. 

Loew, lin. Ent., iv., 184iV p. 84 (preoccupied). 

Neoitamtis^ Osten-Saciken, Cat. Dipt. N, America, edit. 2, 1878, pp. 82, 236; 

Ricardo, Ann. Mag. Nat. Hist. (8), xi., 1913, p. 431; WMte, Proc. Roy. 

Soc., Tm,, 1913, p. 274; 1916, p. 173; 1917, p. 91. 

Dndcr the genus NeoitamUif a number of diverse Australian species which 
liave a aimilar general appearance are grouped. The generic name is used for 
convenience, and the species do not necessarily conform to the description of the 
genus given by Loew. 

When structural characters of the described species are published, and a gen¬ 
eral survey is made of the allied genera of the world, it will become possible to 
give this group of -^ilids an adequate treatment for generic and subgeneric divi- 
sion. 

White proposed the three following subgenera :—Trichottamwt White (type, 
Dpsmachua rudis Walk.), Veoatewnau Loew (type, A’, e^anurus Loew), and khab- 
dotoiiamus White (type, N. brunnaus White). 

Neoitamnn oparmrus Iaww is a European species. 

The type species of Hhabdot^itamus was not fixed by White, but J8. brunnew 
White (=» N, lHaequart) conforms best to the subgenus as White describ¬ 

ed it, and also it his the advantage of being widely distributed and common. 

In the present paper tlie species are dealt witli as belonging to one genua 
Neoitamus, so as to avoid the confusion that would otherwise arise, due to the 
species being placed in arbitrary subgenera that have unsatisfactory or even no 
structural diferences; and, moreover, the collection shows a number of species 
that could be divided into subgenera, or even genera, upon apparently sound struc¬ 
tural characters. It is premature, however, to subdivide the genua until adequate 
study has been made of all the described forms. 
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The exoskeleton eiio^s tliffereBoes of i^peoiBo value in the oharactere disc^iseed 
below. 

Bead. —On the face there is a tubercle in size in the different species^ 

and on this is situated the moustache which varies in density appronmately in re* 
lation to the size of the tubercle* N. cUmpes White, iV. volaticue White, and N. 
auatralis Eioardo have a very small tubercle and moustache, whilst the other spe* 
ciee have these characters generally much more pronounced. 

A row of bristles is situated behind the eyes in most of the sp^es, but in a 
few apparently undeseribed forms they are absent. Some species these 

bristleB arrang^ in two rows or more. 

Thomx.—Thc presutural bristles are those lateral bristles situated anterior 
to the transverse suture; they are always two in number close to the suture, and 
anterior to these there are sometimes one or more farther bristles. 

The superalar bristles are those situated above the wings, between the trans* 
verse suture and the postalar callus. They may be one, two, or three in number, 
rarely more. 

The postalar bristles are those situated on the postalar callus, and may be 
from one to four in number. 

The dorsocentral bristles are confined to two rows on the dorsum placed on 
eacjh side of, at some little distance from, and parallel to the median line. These 
bristles are usually regularly placed and alternate with a row of hairn placed in a 
closely adjacent or a contiguous line; if one of the bristles is suppressed or 
obsolete, the hair on each side of it becomes much stronger and bristle-like. When 
<'ounting, allowance must be made for these suppressed bristles, bub sometimes 
specimens will be found too irregular for tlie alternating hair and bristle oharncter 
to be seen. 

As these dorsal thoracic bristles appear to have a definite limit of variation 
in each species, they afford impoiiant characters for identifying i!omale speeiioeue. 

The metapleural bristles ere situated below the halterea; these are erect and 
are arranged in a vertical line. Below, above the hind coxae, and continuing in 
the same line, are also ereot hypopleural briatlt?iS. The metapleural bristles are 
invariably present, but sometimes the hypopleural bristles are reduced to deprt'ssed 
hairs, or are completely missing. Both sets of bristles are very thin and bair- 
like, but as they stand erect on an otherwise bare surface tliey arc very con¬ 
spicuous, 

Scutellum. The scutellar bristles are situated on the margin of the scutelliim, 
and are from two to six, rarely more, in number. 

Ah<hmen, A row of bristles may be present on most of the abdominal seg¬ 
ments, These bristles are generally in a complete line on the first segment, but 
are interrupted by a bare space on the dcosuin of the other segments; they are 
placed parallel and anterior to the posterior margins; they are smallest towards 
the centre, and become longer laterally, where they are often erect and conspicuous, 

Le^js. The femur is more or less oval in cross section, and when the legs are 
at right augl^ to the thorax, that flattened surface which faces towards the head 
is known as the anterior side; the other three sides are called the dorsal, posterior 
and ventral sideet. 

The anterior femur is generally spineless, but occasionally a spine is to be 
found towotda the apex of the posterior aide, and N. armatua Macquart baa four 
spines on the ventral side. 

A complement of spines on the intermediate femur appears to consist of a 
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row on tfao anterior aide, one sabapical spine on tbe posterior side, and a ventral 
row. The row on the anterior side may vary in the number of spines, and may 
even be reduced to one or twoj thie row often rune on to the dorsum, and, in i«uoh 
a case, if the laet spine i» isolated with a bare space between it and the other re¬ 
maining spines, it will appear to be a subapieal dorsal spine. 

A eomploment of spines on the posterior femur oonsists of two rows on the 
anterior side and one ventral row. Besides these there are a few subapicai 
spines. 

In a long series of specimens a wide range of variation will generally be 
found, but in a few species the variation is limited. 

Winffs. The wings ore hyaline, or more or less tinted arith fuscous, and 
fuscous spots are present in a few species. The venation is constant with regard 
to the veins and oelis, but slight variations occur in the relative shape and length 
of some of the cells. 

Male genitalia. The exposed genital forceps of the male afford the only 
satisfactory charaetei's for identifying a species. Tliis organ has a wonderful 
variety of characters that have been all but oveiiooked by earlier authors^ and 
it is the purpose of the present paper to utilise them as the main objective for 
establishing species. The females in such a system of classification are, neces¬ 
sarily, of se<?ondary consideration; nevertheless, they can generally be identified 
by other characters by comparison with their respective males. 

The male genitalia contain a pair of upper forceps^ between the two branches 
of which is situated the dorsal median lamella, and a pair of htcer forceps —in 
all, ifive visible parte 

The upper forceps vary considerably in shape in the various species, and 
may contain a terminal process, or may be simple and without a process, and, 
finally, may contain bristles. 

The genitalia of A, ejcilis Maequart, A. fiUferus Matfquart and CenltBtm 
ausiralitf Ricardo are deflcribed as having bristles. 

Female ompomtor. Few descriptions convey any real idea of the length of 
the ovipositor, yet sometimes females of closely related spe<ues can be separated 
by the comparative length of this organ. White refers to the ovipositor as l»eing 
long in all his species except N. alnlitm, where, he states in the original descrip¬ 
tion, it is rather short, and in 1917 he refers to it as unusually short. This 
species, however, has a very distinctive ovipositor, and, on tlie strength of this 
organ, it should be placed in a separate genus; it is somewhat compressed von- 
fcrally, but has a conspicuous dorsal surface which decreases posteriorly, and at 
the apex there is a pair of small, separated, conical lamellae. All the other 
species in the collection contain one, more or less cylindrical, styliform lam¬ 
ella at the apex of the eightli abdominal segment which is usually entirely com¬ 
pressed. Sometimes the seventh abdominal segment is bla^ik, shining, and com¬ 
pressed on the dorsal surface, but shows a ventral area; this character is called 
eubeompreHsed in the descriptions given below. In two species, one described 
below as new, the sixth abdominal segment is also black, shining and subcom- 
pressed. 

Both White and Mies Ricardo refer to these subeompressed segments as 
forming part of the female ovipositor, but as gradations in the various Bpecies 
make the line of demaroation dilBcult to determine, it is not advisable to interpret 
Hie character in that manner. 
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There are forty-seven specific names, all of wliici] probably belong to the 
gronp of species here classed as the genus ^^eoitamus, and in this paper twenty 
of these names are distributed among twelve H|>ecie8, and two tiew specific names 
are proposed. Twenty-seven further specific names require more a<lequatc de¬ 
scription than has yet been given to them; these, under their respective authors, 
ere given in the following list:— 

Macquart: Aailwt acutangulatufi, A, australis^ A. exilds^ A. feriferuff, A. juUi~ 
puliescencCf A, longiventris, A, nigrinuaf A. rufocoxatm, A. rufometatarm^ A. 
varifemoratus and finally A, laticornis^ which does not conform to any known spe¬ 
cies, and Miss Eicardo states that the ovipositor is short and conical, ’ 

Walker: Aailus eoedictua^ A, elicitmf A. maricus^ olmmbratm^ .1. eilicaius 
and Dpamachus rudh. 

Schiner: Glaphgropyga amtraliasiae, 

Ricardo: Cerdktm amiraUs and australis (both of which specific 

names are preoccupied hy Mac.(|[uart s A. australis)j N. gibbonst and N. hgali- 
pewwfs; the spwies described as 2^. hyalipennis hy White Jimy not be identical with 
Miss Ricardo’s species. 

White; heoitamuH divaricaim, lih^hdotmtamm lautm, ft. Hindus, H. rmti- 
canu8 and E, volaticus. 

There ai'o four other outstanding descriptions belonging to the Asilinae imd; 
judging from the described characters, they cannot belong to the group dealt witli 
here. These must be retained in the Asilm group sensu lato, and are as follows:— 
Asilus ferrugin&iventris Macquart, A. alUgans Walker, A, h^hebulb Wiedemann 
and A. regins Jaennicke. 

A situs crflhfo>i//orfW!s Meigen is cancelled from the Australian list. This is 
a well knowm European species that wa,s erroneously recorded from Tjismania by 
Macquaif in 1847. 

Key to the species of the genus JVroiiamus described below, of which both sexes 

are known, 

1. The female ovipositor short, with two small separated lamellae. Male genitalia 
without an apical process. Two super- and one post-alar bristles 

abdiius White. 

The female ovipositor with one styliform lamella. Male genitalia with or with¬ 


out an apical process.*.... .. 2, 

2. The upper forceps of the male genitalia with a terminal process.3, 

The upper forceps of the male genitalia without a terminal process.6, 


3. The male genitalia short and globular, the. apical process is above the centre of 

and more or less at right angles to, the outer margiti. Female ovipositor 

short. Two super and three post-alar bristles. sydneyensh Schiner. 

The male genitalia elongate, the apical process rarely at right angles to the 
apical border; if at right angles, it is situated below the centre of the apical 
border.4. 

4. The seventh segment of the female abdomen black, shining and subcompressed, 

and as long as the moderately long ovipositor. Seen laterally, the apical half 
of the male genitalia is more swoUen than the basal half. Super- and post- 

alar bristles three each (?) ,. *. ..-. .. flavicinctns White. 

Hie seventh segment of the female abdomen normal, Seen laterally, the apical 
half of the male genitalia is not swollen. Female ovipositor short .. .. .. 5. 
6, The dorsal and ventral surfaces of the male genitalia arte more or lees paraltel. 
Super- and post-alar bristles two each. fraUrnus Macquart. 
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The dorsal and ventral swfaces of the male genitalia taper towards the apex 
which is truncate. Two super- and one, rarely two, post^alar bristlea 

viit^es Macquart* 


6, The male genitalia with bristles.9. 

The male genitalia without bristles ,. ....*.7. 


7. The anterior femora with a conspicuous row of ventral spines. Female ovi¬ 

positor very long. Two super-, one, rarely two, post-alar bristles 

ar^natus Macquart. 

The anterior femora without ventral spines. Female ovipositor short .. .. 8. 

8. The female ovipositor entirely compressed. Super-and post-alar bristles one each 

daripts White. 

The female ovipositor compressed ventrally, but with a dorsal surface. Two 
super- and one or two post-alar bristles .. . maculatoides^ n.sp. 

9. The upper forceps of the male genitalia with a row of about ten slender dorsal 

bristles. Female ovipositor short. Two super-,one or two post-alar and two 
scuteUar bristles.... margUes Walker. 

The upper forceps of the male genitalia with one long, ventral, subapical bristle, 
and a row of ventral bristles on the lower forceps. The female ovipositor is 
shqrt, and the sixth and seventh abdominal segments of the female are sub¬ 
compressed, black and shining. Two or three superalar, three or four postalar 
and four scutellar bristles .. seiosus^ n.sp. 

Nboitamus abditus White. (Text-figs. 1-3.) 

Veoiiamm abditm^ White, Proe. JEloy. Soc. Tas,, 1916, p. 178, text-fig. 29 (wing); 
and 1917, p. 93 (in key). 

Synonymy. Outstanding descriptions of the AHUnae are not saificient for 
N. abditus White to be identified as one of them, but it is possible that A, 
neutangulatm Maeqoart may belong here. 

Description. The species will be readily recognised by the small separated 
lamellae of the female ovipositor. 

<?. The face has a large tubercle containing black hairs which increase in 
length towards the centre; the centre of the tubercle contains six, shorter, black 
bristles; below there bristles tliere are slender white hairs which are sometimes 
bordered laterally by a row of very fine black hairs. Behind the eyes there is a 
row of^lacfc bristles. 

The dorsal bristles of the thorax are disposed on each side of the median 
line as follows:—two presutural; two superalar, one of which is weak; one post- 
alar; about six dorsocentral, between each of whieli there is a thin bristle-Uke hair. 

The hypopleural and metapleural bristles ore present, anil the scutellar 
bris^tU^fi ai‘e two or four in number. AI! the bristles of the thorax and seutelliim 
are black. 

The bristles towards the apex of the abdominal segments are mostly white, 
but black bristles occur on the posterior segments. The second to fifth segments 
have two conspicuous,, erect, lateral white bristles. The upper forceps of the male 
genitalia are simple and moderately hairy; seen laterally, they are more or less 
parallel-sided. 

The legs have the anterior femora without spines; the intermediate femora 
have a row of spineSyon the anterior side, but this row is often reduced in num^ 
her to two spines; the subapical spine on the posterior side is present; the pos^ 
tenor femora have only one row of spines present on the fimterior side; there is 
one subapical dorsal spine and a ventral row of spines. 
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The wittgB have a uormal venation; the intermediate erossvoin is situated 
about the middle of the diacal cell; the second posterior cell is long and consider-* 
ably constricted siubai)icany. 




Text-ftgtii. 13.— N<^fUamtiS addiim. t> female ovipo^sitor seen doraaUy *, 

2, tiu‘ aauie aeon laterally; 3, the male genitalia Been laterally, (x 25), 

'r©xt-fig. ‘^.—jXeotyamns sjifdneyefisis. The male genitalia, (x 35). 

?. The feraalo differs from the male in having tin; abdominal bristles obso¬ 
lete, The ovipositor is sliort, comprossed ventrally only» the dorsal portion taper¬ 
ing apically and femnnating in a pair of small, inon* or less conical, separated 
lamellae. 

Hah .—Tasmania and Victoria. (February to April.) 

Type .—White only described the female of this species. The liolotype female 
was purchased hy the British Museum with White's collection. The allotype male, 
de84U*ibed above, is in the Australian Museum, There are five paratype males. 

Vote,—The collection under revision contains six males and seven females. 
One of the female® was originally identified by White, and two pairs were taken 
in copula at Hobart and Melbourne respectively, thus establishing the sox rela¬ 
tionship. All the specimenB wore taken by the writer. 

Nkoitamus SYDNKYF.N8IS Schinev. (TexMig. 4.) 

CerdlHus sydneyenttis, Sohiner, Reise Novara, Dipt., 1808, p. 187; Ricardo, Ann. 

Mag. Nat Hist, (8), xi., 1013, p, 430; and f<», i.. 1018, p. 63. 

Description. 'S. I’he face has a moderately large tubercle; the inoustacho is 
composed of stiff black bristles, with black hairs above and on each side; below, 
there are longer white hairs bordered laterally by a row of very fine blattk hairs. 
There is a row of black bristles behind the eyes. 

The, doi'sal bristles of the thorax are disposed on eaclj side of the median 
line as follows:—two presutural; two superalar; three postalar, composed of one 
long bristle in the centre and one hoir-Uke bristle on eadh side of it; four to 
six dorsocentral; all the above bristles are black. The metapleural bristles are 
black and the hypoplenral bristles arc nsnally white. There are two black scu- 
tellnr bristles. 
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Tht} abUoinmal bnstlea are long, mostly black, and very pronounced as far 
as the fifth segment. The upper foreeps of the male genitalia are short, and have 
a procesR sitiiatcd slightly above the middle of the outer border and turning at 
right angles to it. 

The legs have the anterior femora without spines; the intermediate femora 
have the system of spinea more or le^s oomplete, but the spines on the anterior 
aides are usually reduced to two or three; the posterior femora have a complete 
system of bristles but the upper row on the anterior side is reduced in/mmber. 
The bristle system is explained in the introduction. 

The wings have a normal venation. The intermediate crossvein is rituated 
about the middle of the discal cell and, beyond this vein, there is a conspicuous 
hyaline area. The second posterior cell is short and normal. 

?. The female is similar to the male. The ovipositor is short, compressed, 
and contains a cylindrical stylifom lamella. 

/lab,—New South Wales; Sydney, Milson Island, Palm-beach, and Blackheath. 
(October io Deceml>er.) . 

Note ,—In the collections under revisioti, there are seventeen males and fifteen 
femrfes. One of the females is labelled Cerdktm npdneyen»k Schiner in Miss 
Bicardo^s handwriting 

NnsomMtrs rtAVioiNcrrtrs White. (Text-figs. 5, 6.) 

Neoi:tanius flavicinetus, White, Proe. Roy. Soe. Tas,, 1933 (1914). p. 275; 1916, 
p. 174; 1917, p. 92 (in key). 

Bmcription, i* The face has a large tubercle and a black moustache 
There is a row of black bristles behind the eyes. 

The thorax has abundant black bristles which extend towards the anterior 
margin, gradually diminishing in size. Besides the usual two presutural, there 
are four more bristles situated between the humeral angle and the transverse su¬ 
ture. Above the wings there are three or four bristles, referred to here as the 



Text-figit, Jfaiiiti-tictus, 5^ female ovipositor; 6, male gottitaiia, (x 86) . 
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»up«r£iar. TUc biistles am ilu-e^ in nutubct; aad tbo doraoeentral 

bristles are represented by a complete line of mixed hairs and bristles that do 
not conform to the usual alternating hair and bristle order. The scutellum has 
six marginal bristles. All the bristles, including the h;ypQpleural and metapleural, 
are black. 

The bristles on the abdomen are long and mostly white; tiiey are very prom¬ 
inent as far as the fifth segment. The upper forceps of the male genitalia are 
long, and seen laterally the apical half is sw^oUen, and terminates in a digitate 
process which brandies about tlie middle of the apical border. 

The legs have the anterior femora without spines; the intermediate femora 
have, besides the complete system of spines, a second row of spines on the an¬ 
terior side. The posterior femora have a complete system of spines. These 
spine systems are explained in the inti’oduetion. 

The wings have a normal venation; the intermediate crossvein is situated at 
about half the length of the discal cell; the second posterior cell is rather long 
and slightly constricted subapioally. 

9. The female appears to be similar to the male, but tiie l>risties are stuuo- 
what flattened and broken. The sixth abdominal segment is partly bare of to- 
men turn, and appears to be slightly compressed. The seventh abdominal Begn»ent 
is sub-compressed, bare and shining, and as long as the moderately long ovipositor 
which has a temiinal slyle-like lamella. 

Hab, —Tasmania: Cradle Mt. (January, 1917, 1 male, 1 fctuale.) 

iVoie.—The collection under revision contains only two specimens thal. <'un 
bo referred to this rare species. The identification is probably correct, as the 
specimens agree entirely with White’s description. The female ovipositor (text- 
fig. 6) is drawn as it appears on the insect, and it seems probable that (he sixth 
abdominal segment is distoried at the apex. 

Nifi0iT-UlU8 jfBATBRKUs Mac:quart. (Text-figs. 7 and 8.) 
fratemtm, Macquart, Dipt. Exot, suppl. 1, J84(), p, 91; Walker, List Dipt. 
Brit. Mus., vii., suppl. 8, 1855, p. 738; White, Prw. Jiov, Soc. Tas., 
1913, pp, 274 (in key) and 276. 

Asilm lucHficiiSf Walker, Ins. Saund. Dipt, i., 1851, p. 144; Ricardo, Ann. Mag, 
Nat. Hist., (8), xi., 1013, p. 447. 

NeoitamiiM rarius, Ricardo (wee Walker), Ann. Mag. Nat. Hist., (8), xi., 1913; 
p. 431 (part). 

Neoitamus vulgatus, White, Proc. Roy. Soc. Tas., 1913 (1914), p. 276; 1916, p. 
177, text-fig. 28 (wing); 1917, p. 93 (in key). 

Spnongmg. The types of A, fraternus Maequart, A. luGitfictus Walker, and 
A*. White are from Tasmania. Miss Ricardo placed A. fraternus, female^ 

as a synonym of N, v«nW Walker, a New Zealand species, but this is probably 
not correot. Miss Ricardo also suggests that A, luctiflem Walker should be ox 
punged from the list of species as the type is lost, but the description conforms 
well with this common Taiimaniiu:i species. 

Aeoordmg to his key characters, White took his description of N. fraternus 
Maequart from Miss Ricardo’s description of K. varitts Walker, and he furiber 
states that he did not meet with any species agreeing with Moequart’s description. 
It is possible, bow40iver, that White did not refer to Maequari’s description, as 
thare is not a o<^y of Macquarfs ‘TOpterea exotique” in Tasmania, and moreover, 
if he had had access to this work, he would not have overlooked so many species 
of Dlptcra described from Tasmania. 
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Jn tlm eoUoctkii uGd<?t revision, there i» a male ootype of N, vulgatm White, 
and this is identical with a male of a pair taken in copula, and thus eetabliahea 
ilie B6X rclationahip; the i'einale has a short (ndpositor, not long, as stated by 
White in his descriplion. 

New South Wales specimens identified by White, and represented by various 
specimens in the coUeetion under revision, have longer ovipositors, and there¬ 
fore vidgatus vur. White cannot belong to the same species, and, moreover, N, 
White is only known from Tasmania, althougli White's deBoription 
covers more than one specit^s occurring on the mainland of Australia. 

/Jmripthn. d*. The tubercle of the fat*.© is large, and the moustache con¬ 
sists of white hairs Wow, and black hairs above; Ktjmetimes there is a lateral 
row of small bla<*k hairs bordering the white hail's. Behind the eyes there is a 
row of black bri«tl(*s. 

The dorsal tluiraeic bristles ai*o diHpos<*d on each side of the median line as 
follows:—two presutural, two superalar and two }>ostular, and, besides these, 
there may be one or tw'o extra presutural and superalar bristles present, and also 
an extra postahir bristle; about six dorsocentral bristles alternating with black 
hairs; all bristles black. The two ficutellai* and the motapleural bHstles are black, 
tho Ijypopleural brif'tie.*^ are mostly white. 



Text-tlgH. 7-8. - AVo/VuwfW /raUritus. 
7, male genitalia j 8. female ovi- 
positoT. (x 35), 



The Itristles of the abdominBl segments are mostly white, and there are two 
erect, white, lateral bristles on the second to fifth segments. The upper forceps 
<»f the male genitalia are elongate, and have a digitate apical process which 
branches about the middle of the apical border; seen laterally they are more or 
less parallel-sided. 

The legs have the aiitenor femora without spines; tho intermediate and pos* 
terior femora have the .system of spines more or less complete; those spine systems 
are explained in the introduction. 
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The wingB have a normal venation; tlie intermediate erosaveiu is situated 
«t about half the length of the discal cell, and the second posterior cell is short. 

$. The female is similar to the mide and the ovipositor is short. 

Mab. —Tasmania. 

Nott .—The collection under revision contains twenty males and eighte«i 
females, all Tasmanian. Other specimens, labelled N. mlgatus by White belong 
to widely different species, and are dealt with under their respective names. 

Nboitamus vittipes Macquart. (Text-fig. 9.) 

vittipes, Macquart, Dipt. Bxot., suppL 2, 1847, p. 43; Walker, List Dipt. 

Brit. Mus., vii., suppl. 3, 1856, p. 741. 
ccffnatuSf Macquart, Dipt. Exot., suppL 4, 1850, p. 94. 

.dsilus alicift, Walker, List., Dipt. Brit Mus., vii., suppl. 3, 1866, p. 738. 

Ifeoitamus brmneithj White, Proc. E<»y. Stw. Tais., 1913 (J014), p. 279^ ]916, p. 

180 . 

Mhabdotoitamus brunneus. White, Proc. Eoy. Soe. Tas,, 1917, p. 100. 

Synonymy, Maoquart’s types of viUipe$ and A, cognatus are from Tas¬ 
mania, and their descriptions conform to two colour forms of White’s variable 
species, N, hrunneus, which is the genotype of the snbgenus Rhabdotoitamtis, 

Walker’s type of A, oHcw, from Australia, is recorded as lost by Miss Eicatdo, 
and was therefore placed by her amongst the species she proposed to cancel from 
the list, but the description conforms to Australian specimens of White’s geno-* 
type, and in this way establishes its probable identity with A. vittipe$ Macquart. 

Description* cf. The moustache is white, and occupies a moderately large 
tubercle; occasionally there are one or two black hairs above. There is a row of 
white bristles behind the eyes. 

The dorsal thoradc bristles are disposed on each side of the median line aa 
follows:—two presutural, two superalar, one, rarely two, postalar, and about four 
dorsocentral; all the bristles black. There are two bla<^ scutellar bristles, and 
the metapleural and hypopleural bristles are white. 

Both sides of each abdominal segment from the sccoxid to the fifth contain 
two long, erect, white bristles; the other abdominal bristles are black. 

The upper forceps of the male genitalia are short, tapering apically, and 
terminating in a digitate process which branches from the ventral posterior angle. 
The upper and lower forceps are reddish-biwn in colour, and arc partly dark¬ 
ened with fuscous. 

The logs have the anterior femora without spines; the iiilermediate and pos¬ 
terior femora have their system of spines more or less complete. 

The wings have a normal venation; the intermediate orosBvein is situated at 
a little beyond the middle of the discal cell, and the second posterior cell is short. 

$. The female i« similar to the male; the ovipositor is short. 

Eab. —^Tasmania, Yictorla, and New South Wales. (January to Maix*h.) 

Note.—‘The collection under revision contains thirteen specimens, font males 
and one female from Tasmania, three males and four females from New .South 
Wales, and one male without locality. A female from Sydney w^ labelled by 
White as his N, 6n(»n«ea. 

Nra'TAattTa ARHATOS Macquart. (Text-fig, 10.) 

A*ih$ armafus, Macquart, Dipt. Exot,, suppl. 1,1B40, p. 91, PI. 8, fig. 17; JVnlker, 
List t)ipt. Brit. Mus., vii., suppl 3,1856, p. 737. 

Macquart, Dipt. Exot, suppl. 5, 1854, p. 65. 
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Asilus aniilco, Walker, list Dipt. Brit. Mub, ii., 1849, p. 458; vii., BUppl. 3^ 
1865, p. m. 

Maohimtts antHeo^ Ricardo, Ann. Mag. Nat. Hist., <8), xi., 1913, p. 423. 

ItamuB planicepBj ScMner, Eeise Novara, Dipt., 1868, p. 189. 

Neoitamm planimps^ Eioardo, Ann. Mag. Nat. Hist., (8), xi., 1013, p. 434; 
White, Fm. Eoy. 8(K^ Tas., 1913, p. 275. 

Synonymy,—armatus Maoquart i% described from Taaiuania, but 
Walker gives Australia and Tasmania for Mwif^uart’s species. ^1. netifemorata 
Macquart is frotu Adelaide. A, mtilco Walker is from Port Stephens. N. 
pl<micepB Schiner is from Sydney. In the collection under revision ^ere are 
sptxdmens from Sydney and Tasmania which cannot be separated from each other 
or from the various descriptions. 

In describing I, plankepBf Schiner states that his species does not agree with 
the descriptions of Macquart^s A. aetifemorata and A. rufotarsiti; Scliiner's de* 
Bciiption, however, appears to agree with A, ftetifenhcjrata in spite of his state* 
ment to the contrary. 

The reference to A. rufotams Macquart is not traceable; A. rufometaiarsie 
Macquart is not described as having spines on tho anterioi- femora, and therefore 
A. rufotams evidently i« not a misprint for that name. 

In describing the male genitalia, Schiner states that the posterior border is 
Bfirrated; as this does not conform to the illustration of the male genitalia given 
here, it is necessary to point out that when the two obtuse points, one at the 
apex of each branch of the upper forceps, are seen laterally, one above the 
other, the posterior border of th^ genitalia has a bi-toothed serration. 

A. armata Macquart is described with, and the drawing shows, four ventral 
spines on the anterior femora. There can be little doubt but that the Tasmanian 
specimens in the collection belong to this species, and specimens from Sydney are 
identical, making L planwapa Schiner an undoubted synonym. 

A, satt'/emorofo Macquart and A. antiko Walker, from their descjriptions, are 
referable hero. 

Description, c? The tubercle of the face is large; the moustache is mostly 
black, but there are about six white bristles in the c<mtre. There is a row of 
black bristles behind the eyes. 

The dorsal thoracic bristles are disposed each side of the median line as fol¬ 
lows:—two presutural; two superalar; one postalar, but sometimes a second, 
very thin, postalar Ijristle is also present; about six dorsocentml; all these hristlea 
black. 

There arc two black scuteliar bristles. The riw'tapleural bristles are black 
or white, and the hypopleural bristles are white and not very prominent. 

The ab<lominal bristles are mostly white. The upper forceps of the male 
genitalia are simpie, and without a pn^cess; they broaden apicolf^^, and the pos¬ 
terior margin is obliquely angled or rounded. 

The anterior femora have four conspicuous, thick, black, ventral spines; the 
intermediate and poafferior femora have their rospective spine systems sotnetimee 
complete, but the rows generally have a reduced number of spines. 

The wings have a normal venation; the intermediate crossvein is situated at 
nearly two-thirds tJic leng^ of the diacal cell, and the second posterior cell la 
long and slightly oonatricted subapically. 

$. * The female ia similar to the male, but the moustache and abdominal 
spines are very variable in colour. The ovipositor w very long and ribbon-like. 
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Hab .—^New South Wales and Tasmania. (October to January, April.) 

Note *—In the collection under revision there are twenty specimens; two males 
and eight females from Sydney, one female from Milaon Island which is labelled 
by White os his JV. vulffotua; two males and four females, in the Marleay Museum, 
from New South Wales, and three females from Tasmania, one of which was taken 
in April, 

Becker* described a species from British East Africa iinder the name N, 
armat<us* This appears to be a true Neoitemue for which a new sp^iflc name 
will be required if Macquart^s species, described above, is allowed to remain within 
this genus. 

NnorTAMtis olaeipes White. (Text-fig. 11.) 

Hhabdotoitamus claripeSj White, Proc. Hoy. Soe. Tas., 1917 (1018), p. 08. 

description, c?. The face has a small tubercle. The moustache is small, and 
composed of about twenty bristles and hairs. There is a row of small, thin, yel¬ 
lowish bristles behind the eyes. 

The dorsal thoracic bristles are diepos<>d on each side of the median line as 
follows:—one black, a second yelkw or black, presutural; oin* yellow, rarely 
black, fiuperalar and sometimes a second yellow or black bristle is present; from 
two to five dorsocentrai, of which the two posterior are always yellow, the others, 
if present, are black. There are two yellow scutellar bristles; the metapleural 
bristles arc yellow, and the bypopleural bristles are suppressed. 

The abdominal bristles are mostly black on the first segment, and long, pro¬ 
minent and yellow on the second to fifth segments. The upper forceps of the 
male genitalia arc rather long, and thin; they curve upwards apically, and are 
wnthout a process. 

The legs have the anterior femora wdthtmt spines; the intermediate femora 
with only three spines, one of which is placed about one-third and the second about 
two-thirds tlie lengftb of the anterior side; the third is placed subapically on the 
posterior side; the posterior femora have the spines on tlio mitcridr si<le reduced 
to two or three representing the lower row, and one or two representing the 
upper row; there is a complete ventral row, but tiie spines are often reduced in 
size to bristles. 

The wrings have a normal venation; the intermediate cross vein is situated a 
little beyond the middle of the discal cell, the second posterirn* cell is long and 
slightly constricted subapically. 

$. The female is similar to the male, and the ovipositor is rather ehoit. 

Hab *—New South Wales: Sydney and Blackheath. 

The collection under revision contains nine males and eleven females 
from Blackheath, taken from the 34th to the 25tk November. 1919. and one 
female from Sydney taken on the 30th March, 1919; there are also two females 
from New South Wales in the Macleay Museum. They agree in every respect 
with White’s description, 

NkOITAMTXS 3kCACUnATOn>K8, n,.sp. (Text-fig. .13,) 

DeBcription* A black species with a superficial resemblance to N. mnci^lata 
White, but the female ovipositor is shorter and only slightly compressed. There 
is no description tunongst the Australian species of Neoitamm that can in any 
way be ossoriated with this species, 

♦Bull, Mufi. Paris. 1808, p. 144, and Ann. Soc. Ent. Prance, Ixxix., 1810, p.^2. 
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Text-fig. Il,''-N'e 0 ilamus claripes^ male genitalia, (x 26). 

Text-fig, lt,---Neoit(imus fmr^ites, tnale genitalia, (x 25). 

Text-fig, tnaculaloideSj n.»p,, male genitalia, (x 25). 

<?. The front, faee and most' of the tubercle are brownish) from the oral 
margin to behind the eyes, tlae head is covered with a light grey tomentom. The 
hair on the front is black. The tubercle is large, and contains a large moustache 
of mostly black hairs, but at the oral margin the hairs are white. The beard is 
white. There is apparently a double row of bristles behind the eyes. The an* 
tennae are black, the first joint is twice the length of the second, the third is 
elongate and tapering, and without any apparent differentiated style, and this is 
longer than twice the length of the two basal joints united. The eyes, proboscis 
and palpi are black, the latter has white hairs. 

The thorax is black, with traces of four darker, thin, median stripes and light 
grey t omen turn stripes and spots. The dorsal thoracic bristles are disposed each 
side <il' the median as follows :~--two presutural; two superalur; two postalor; and 
about seven dorsooentral. There are also numerous bristle-like hairs on the 
doi-sum. All the bristles including the two scutcllar, the metapleural and hypo- 
pleural are black. The hairs on the thorax are mostly black, but there are long, 
thin, white hairs posteriorly and on the shoulder tubercles. 

The abdomen is black, with the mcisiofis and sides dark grey, The hair 
above and l>eIow is white. The bristles are long, black and prominent as far as 
the sixth s^ment. The upper forceps of the male genitalia are long, narrow 
and without a process. 

The legs have the anterior fetuora without spines, and the intermediate and 
posterior femora with their respective spine systems more or less complete. 

The wings have a npnnal venation; the iatemediate cro^vein is situated a 
little beyond the diseal e^, and the second posterior cell is short. The lower 
branch of the cubital fork is rather strongly carved upwards, and there are 
fuscous spots situated at the usual positiona, one each at the apices of the mar- 
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ginal, first and aeeond posterior, and the discal and also one at the cabital 
fork. 

9. The female is similar to the male; the ovipositor is very short and only 
saboompressed; it shows a ventral surface as linear; but the dorsal surface is 
convex and tapers apioally and in transverse section a “V” is formed by the two 
sides. 

Length, —Male, 14 mm.; female, 18 mm. 

Hah, —New South Wales: Sydney; holotype male and allotype female, Slst 
March, 1918; one paratype male, 29th March, 1918. 

Type, —The holotype and paratype are in the Australian Museum. 

NKOiTAMtJS MAEOiTES Walker. (Tcxt-ti)?. I'X) 

Asilm margitea, Walker, List Dipt. Brit. Mus., ii., 1849, p. 461; vii., suppl. 3, 
1855, p. 737; Ricardo, Ann. Mag. Nat. Hist., (8), xi., 1913, p. 448. 
N^eoitamm caUginoew, White, Proe. Boy. Soc. Tas., 1913 (1914), p. 277; 1916, 
p. 176; 1917, p. 93 (in key). 

Synonymy. —Walker’s type is from Melbourne, and White’s type is from 
Tasmania. In the collection under revision there arc specimens from Sydney 
identified by White as his N, caliginoaus; these agree with the Tasmanian speci¬ 
mens, and also with Walker’s description of A. margitea. 

Description, cf. The face has a large tubercle, and a moustache composed 
of mostly white hairs. There is a row of black bristles behind the eyes. 

The dorsal thoracic bristles are disposed on each side of the median as fol¬ 
lows :—two presutural; two superalar; one postakr; five dorsocentral. The nunb 
her of bristles appears to be constant, and normally they are black. There are 
two scutellar bristles which are normally black, but often one or both are white. 
The metapleural bristles are black and the hypopleural bristles are wJiite and weak 
or obsolete. 

The abdominal bristles are mostly black, small and not very conspicuous. 
The upper forceps of the male genitalia are simple anti without a process, but they 
have a row of about ten long, slender, dorsal bristles which somewhat* conceal the 
median lamella. 

The legs have the anterior femora without spines; the intermediate femora 
with the row on the anterior side usually reduced to two spines, a subapical 
spine on the posterior side, and the ventral row of spines complete; the posterior 
femora with the system of spines complete. 

The wings have a normal venation; the intermediate crossvein is situated nboui 
the middle of the discal cell, and the second posterior cell is short. Sometimes 
fuscous spots are present on the wing. 

$. The female is similar to the male and generally has a few black hairs 
above the white in the moustache; the ovipositor is short. 

Hah, —Tasmania and New South Wales. 

Note, —In the collection under revision there are twenty-five specimens; three 
males and four females from Tasmania, and five males and thirteen females from 
New South Wales^ One female from Sydney and one from the Hawkesbury River 
are labelled by White as his N, oaUginesm. 

Negitamus asttostrs, n.sp. (Text-figs. 14, 15.) 

Description, <f. The tubercle of the face is large, the moustache is mostly 
white, and the haira above and laterally are black. The front is black, covered 
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with grey torrtentumj exiA contains some long black hairs on the ocelli; these hairs 
extend in two rows parallel to the eyes. The antennae are blauik; the first joint 
contains some short black bristles and some long black ventral bail's; the second 
segment is half the length of the first and contains some short black bristles; the 
third segment is as long as the second and tapers into an apparently uitjointed 
arista, the whole length of the joint and arista is slightly longer than the two 
basal joints united. The proboscis is black, and the palpi are black with black 
hairs. The beard is white. Beliind the eyes there is a double row of black bristles. 

The thoracic markings are of the usual form containing a pair of median 
stripes and an interrupted lateral stripe on each side. The dorsal thoracic 
bristles are disposed on each side of the median as follows:—two presutural; 
two, rarely three, superalar; three, rarely four, postalar; seven dorsoeentral. All 
these bristles, the four scutellor bristles, the metapleural and hypopleural bristles 
are black. The thorax ventrally is covered with grey tomentum and white hairs 

The abdominal bristles are yellowish, long, and conspicuous from the third to 
the sixth segments only. The segments are black dorsaUy, with mostly black 
hairs; the incisions, sides and ventre are grey, with grey tomentum and long yel¬ 
lowish hairs. The upper forceps of the male genitsdia widen apicnlly, and each 
branch has a long, strong, ventral bristle placed Kiibapically, and anteriorly to 
these there are a few long hairs. The lower forceps have a rt)w of eight ventral 
bristles each; the first and eighth bristles are weakest. 



Text-ftga. 14-16.— se^asm, n.sp. 14, temale ovipositor j 
16, male genitalia, (x 26). 


The legs have the coxae covered with grey tomentum and hairs, and the inter- 
mediate coxae have two black bristles; the femora ore black with white pub- 
eseenee. The anterior femora are without spines; the intermediate and posterior 
femora have their respective system of spines more or less complete. 
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The tibiae at^ reddkh with the apical Mh blacky all bristles blacL The 
tarsi are blaek; with black bristles and reddish pubeeoence beneath. 

The wings are slightly infumed and have a normal venation j the inter¬ 
mediate crossvein is situat^ before the middle of the discal cell and the second 
posterior cell is rather long and slightly constricted subapically. 

The female is similar to the male; the abdominal bristles are smaller; the 
ovipositor is short* and contains a cylindrical stylifonu lamella. The sixth and 
seventh abdominal segments are blacky shining and sabcompressed; sometimes the 
seventh segment is quite compressed; and both the sixth and seventh segments are 
as long as the ovipositor. 

Length. —Males, 16—16 mm*; females; 13—^19 mm. 

Hah. —New South Wales; Sydney and Katoomba. (November to January.) 

Type.—The holotype male and the allotype female were presented to the 
Austrian Museum by Dr. E. W. Ferguson. They were taken in Sydney, at 
Roseville, on the 17th and 6th November, 1919, respectively. There are eleven 
paratypes, four males and three females from the type locality, also taken, by 
Dr. Ferguson; one male taken at Katoomba during 1912, by Mr. E. Green, a 
pair taken by Mr. F. H. Taylor in Sydney, and one in the Macleay Museum. 

Note, —This species cannot be made to agree with any description so far 
published. A. exilie Macquart has bristles on the apex of the male genitalia, but 
differs according to its description in several respects and is from Kangaroo 
Island, Asilm villaticm Walker from New South Wales, and Cerdietm arntralia 
Ricardo also do not conform to this species, although the latter, and probably the 
former, have bristles on the male genitalia. The females of both these are kriown 
to Miss Ricardo, and it is taken for granted that no species known to that author 
has the sixth abdominal segment of the female oviposiiordike. Both Miss 
Ricardo and White state that the sixth abdominal segment does not form part of 
the ovipositor in Australian species. Asilus filiferm Macquart, from Sydney 
Island, has also filaments to the male genitalia, but Macquart’s drawing of this 
organ differs considerably from that of the species described above. 

Nkottamus haCtlatus White. (Text-fig. 16 .) 

Neoitamue muculatus, AVhite* Proc. Roy. Soc. Tas., 1913 (1914), p. 278; 1917, p. 

93 (in key). 

Description ¥, The face has a large tubercle; the moustache is composed 
chiefly of long black hairs, but there are white hairs along the oral margin. There 
appears to be a double row of black bristles behind the eyes. 



Text*fig. 16 ,—^mitatnus female ovipositor, drawn from 

the holotype. (x 25). 
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The dorsal thoraeic bristles are disposed on eacli side of the median line as 
follows:—two saperaler^ and anterior to these there is a third but very weaK 
bristle; the postalar are repi'osented by three in the holotype and two in the para* 
typo; about five dorsocentral; all these bristles are black. The two scutellar and 
the metapleural and hypopleural bristles are black. 

The abdominal bristles are mostly black, but some white occur lateraUy. The 
ovipositor is short and compressed; the lamella is cylindrical, styliform, and 
slightly longer that usual in the genus. 

The legs have the anterior femora without spines; the intermediate femora 
have about four conspicuous black spines on the anterior side and one subapical 
spine on the posterior side; the posterior femora have about three subapical spines 
and a few bku^ spines on the anterior side, and also a row of white, ventral, 
bristle-like spines. 

The wings have a normal venation; the intenmjdiatt* crossvevn is situated at 
about two-thirds the length of the diseal cell and the second posterior cell is rather 
fihort and slightly constricted subapieally. Ftiseous spots are present in tbe usual 
positions; one each at the apices of the marginal, first and st^cond basal, and the 
discal cellg) and also one at the cubital fork. 

<f. The male is unknown. 

Hob ,—^Western Australia: Armidale and Darlington, near Perth; King 
Gteorge’s Sound. 

Type .—The holotype, in the Australian Museum, was taken at Armidale on 
1st October, The poratype is smaller and was taken at Darlington on 7tli 

October, 1912. * ^ 

iVofe.—Two female specimens, from King George's Hound, are in the Aus¬ 
tralian Museum collection, and agree with the type. This makes four specimens 
so far known, but it is probably quite a common species. 

Nkoitamus MiSTiPKS Macquart. 

Aeilus miatipeSf Macquart, Dipt. Exot, suppl. 4, 1860, p. 94, PI. 9, fig. 3 (wing). 
Neoitamus granvinis, White, Proc. Roy. Soc. Tas., 1913 (1914), p. 278; 1916, 
p, 179. 

Ehabthtoiiamus grarndnief White, Proc. Roy. Soc. Tas., 1917, p. 99. 
ffNeoitamm mistipes^ Ricardo, Ann. Mag* Nat. Hist., (8), xi., 1913, p. 433; 

White, Proc, Roy, Soc, Tas., 1913, p. 27.5 (in key). 
ffEhahdotoitamus mistipesy White, Proc. Roy. Soc. Tas., 1917, p. 100. 

Synonymy.—mstipm Macquart is described from Tasmania, and the 
description agrees with White’s R. graminia. 

Miss Ricardo described a species from Mt. Gambler, South Australia, and 
referred it to MacquarPs name. White overlooked Macquart^e locality, and in his 
references he refers to Miss Ricardo's description only, using the locality given 
there. It is doubtful if Miss Ricardo's species is the same os Moequart's^ 

Unfortunately there is not a Hpecimen of R. graminis White in the collection 
under revision, nor a specimen of N. mietipeft Ricardo from South Australia, 
nevertheless the above synonymy appears to be convincing enough from a com¬ 
parison of their respective descriptions. 
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ORDINARY MONTHLY MEETING. 

26th May, 1920. 

Mr. J. J. Fletcher^ M.A., B.Se.* President, in the Chair. 

Mr. ROBKitT Jackisok Noblk, B.Sc., Biological Branch, Dept, of Agriculture, 
Sydney, was elected an Ordinary Member of the Society. 

The President offered the cougrutulations of Members to Dr. L. A. Cotton 
(in abfiM^tia) on attaining the Doctorate of Science. 

A circular was read from the Hon. Secretaries of the Institute of Pathological 
Bcftcandi of New South Wales, calling attention to the establishment of the Insti¬ 
tute, and appealing for funds. 

The Donations and Exchanges received since the previous Monthly Meeting 
(28th April, 1920), amounting to 8 Vols, 65 Parts or Nos., 20 Biilletins, 1 Report 
and 3 Pamphlets etc., receivetl fnmi 41 Sixneties and Institutions and three 
private donors, were laid upon the table. 

irOTES AKD EXHIBITS, 

Mr. F. H. Taylor exhibited specimens of Imcilin fucim Walker, Neopollenia 
papm Walk.,—both recorded for the first time from Austrfdia, the former being 
originally described from 8. Africa, the latter from Papua. L. fucim is one of 
the sheep maggot-fiies in Queenaland, and probably in other States, and .seems 
to have been confused with L, Hcricata. — Chri/ftomyin rufifacies (Mac<j), C, vuripea 
(Mactp), and Ophyra malts Macq., also sheep pests, C, dm: Escb., LueiUa solain 
Walk., Pyrellia naronea Walk., and Chaetodactis tryoni (Frogg.), a fruit fiy 
which breeds in grenatlillas in North Queensland; also Binellia tayloriana Bezzi 
and Buprosopia punctifacies Bezzi. 

Mr. E. Choel exhibited specimens taken in October last, from a cultivated 
plant of a so-called double flowering pcach-trce {Primus persica var. (iianthiflora) 
showing, in addition to the ordinary flowers with an increased number of sepals 
and corresponding number of petals and single pistils, (piite a mtml>er of flowers 
with two, three and four carpels distinct from the calyx and from each other in 
the one flower. An illustration, together with a note, is published by M. J. 
Berkeley in the Gardeners Chronicle for 1852, p. 452, of a similar occurrence in 
a '^Golden Drop Plum,'* but the number of carpels according to the drawing was 
usually two, or occasionally three, in the one flower. Kemer and Oliver (Vol, 
ii., p, 648) refer to this peculiar growth under the term ^^Antliol^is/^ whilst 
Berkeley’s drawing and note is quoted by Masters (Teratology, p. 366, fig. 186), 
under the term Polyphylly of the flower. Worsdcll (The Principles of Plant 
Teratology, vol. 2, p. 93, 1916) mentions that in double flowers of the cherry, two 
carpels are almost invariably present. Daydon Jackson defines the term **Antho- 
lysis” as a loosening or a retrograde metamorphosis of a flower. 

Mr. A. R. McPulloch exhibited a small collection of fishes recently presented 
to the Australian Museum by Mr. David G. Stead, general manager of the State 
Trawling Industry. These had been trawled in 150 fathoms, East of Sydney, on 
the edge of the continental shelf, and included several species not hitherto recorded 
from New Scrath Wales waters, 
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Mr, A. A* Hamilton exhibited a series of specimens of Aroids freon the 
National Herbarium^ illnatrating Chromatism, Yirescenoe and MoltipUcation of 
Bpathes. (1) Anthurium chelseiensia Hort., Botanic Gardens; Sydney (E. N. 
Ward, April, 1914). (2) A. Andreanmt Linden, '*Ura11a,” Concord (J, H, 
Horton, July, 1917 K In both examples the highly coloured pigment, which under 
noimal conditions covers spathe, is only partially developed. On a portion of 
the surface the chlorophyll is disclosed (virescence) indicating the leafy origin of 
the spathe. In the example of A. Andreanum the spadix is suppressed and the 
spathe slightly malformed. (3) Bichardia afriema Kunth., Manly (W. Ellison, 
August, 1914), showing (<^) a coloured leaf (chromatism) on the flower stem simu¬ 
lating the spathe, (b) drawing by Miss M. Flockton of a flower grown at Sum¬ 
mer Hill by Mrs. W. H. Hughes, depicting a supernumerary spathe enfolding 
the normal flor^ envelope. (4) Bichardia ElUottiana ^ Penilandii^ Sydney 
Botanic Gardens (C. Woolnough, January, 1920) from a seedling raised by H. 
H. B. Bradley* In this example the colouring pigment of the spathe is partially 
developed in the supporting leaf. Worsdell (Prin. of Plant Teratol., i., PI. xvii,) 
figures a similar example of chromatism in B. ElUottitmaf and it is interesting to 
note that a seedling of this stock raised in Australia has perpetnated the 
abnormality. 

Mr. Fletcher exhibited a remarkable leaf of Jacaranda omUfoliaf 124 inches 
long, apparently bifurcated apically for 3 inches, one branch having 9J, and the 
other 8J pairs of pinnae, with 134 pairs of pinnae on the undivided proximal 
portion; and he raised the question whether it was really a case of division of the 
growing point; or, seeing that the apparent bifurcations have pairs of pinnae, 
whether it was a case of the incomplete fusion of two leaves. He showed also 
flowering branches of A. discolor with leaves with one pair, two pairs, and three 
pairs of pinnae; leaves of advanced seedlings which had not yet flowered, with 
ten and eleven pairs qf pinnae; and reversion-shoots and seedlings of euphyllo- 
dineous Acacias, to illustrate the important^e of taking account of the terminal 
setae. 
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REPORT ON THE NEUROPTEROIB INSEOTB QF THE HOT BFUrNOS 
REGION, N.Z,, IN RELATION TO THE PROBLEM OF TROUT POOD. 

By R. J. Tillyahd, M.A., D.So., F.L.S., P.E.S., Lixvkan^ Maclkay EklijOW 
OF THB Society in Zooiakiy. 

(With two Text-figures.) 

On arrival at Auckland from Sydney on November 6th of last year, I was 
met by Mr. D. Miller, Government Entomologist, and Mr. H. Hamilton, Zoolo¬ 
gist to the Dominion Museum, and procee<ied with them to Rotorua, where I met 
Mr. Moorhouse, in charge of the Hatchery in Lake Rotorua, and Mr. Hill, 
Head of the Tourist Department. All these gentlemen offered me every assist* 
ance in carrying out my investigations, and I desire to thank thorn very siucercdy 
for their aid. 

Three weeks were spent in the Hot Springs Region, the following being the 
itinerary:— 

Nov. 7th-10th: Rotorua. Visited Te Wairoa, Whakarcwnrewa and portions of 
the Lake. 

Nov. llth-17tb: Te Wairoa and Lake Tai*awcra. 

Nov. 18th-19th: Rotorua. Visited Fairy Spring, Hamurana Spring, Lake Ro- 
toiti and Okere Rapids. 

Nov. 20th-21st: Wairakei and Taupo. 

Nov. 22nd-26th: Tokaanu. 

Nov. 27th: Lake Roto-Aira. 

Nov. 28th: Waimarino. 

It was hoped that a n^turri visit might have he<^n azranged lafoi- in tJie seaHon 
(February) in order to see the other lakes and streams of this region, and to 
study the insects in the height of summer. CircumstanceK, however, made it im¬ 
possible to carry out this plan. 

The work done in the field may be divided into two parts:— 

(i.) Examinations of the contents of trottt-stoma<di.s. 

(ii.) Collection of the larvae and imagines of Neuropt<r‘roi<j Insects from 
the streams and lakes. 

(i.) The Contents of Trout-Stomachs. 

An examination of a considerable number of trout-stomachs dimng the 
month of Novanber showed a great diversity of food eaten. The Green Manuka- 
Beetle, fVfotio#a festiva, was found to^be the most abundant food. Tliis beetle 
ymU the Manuka fafuahes fringing the lakes and streams, and frequently falls or 
ia blown off into the water, when it is at once seized and swallow^ by the trout. 
Next in importance to this were found to be the larvae of the Caddis-fiies of the 
family Leptoceri^e, which form their cases of the green weed Nitella. The 
stomaehs of a numbw of trout were found to be filled with this green weed, which, 
on being placed in a basin of water was seen to consist entirely of caddis-fly 
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castjs, many of the larvae bein^ still ali\^e within the trout's stomach. Another 
important food was a small Mollusc, Potamopyrgm sp., of which no less than 140 
were counted in the stomach of a ^^slab*’ taken at Rotorua. Other foods found 
Jess commonly w%»re the larvae of Dragonflies, Mayflies, Stoncflies and the other 
families of Caddis-flies, occasional r(‘inains of the Crayfish, small fish, and a 
number of insects of various kinds which may be considered to have no deflnite 
value as trout-food being only chance captures. 

Besides these, it is important to note that some trout-stomachs w'ere found 
eontaining nothing but pebbles, and several were quite empty. 

A considerable numljor of the trout examined were definitely ^^slabs/' Tlie 
slabby condition appeared to be due, not only to the usual poor health of the fish 
for some montlm after spawming had taken place, but more definitely to both 
semi-Btarvation and indigestion. It was not surprising to find that fish with 
their fitomachB empty, or only filled with pebbles were in poor condition. But 
there were also cases in which the slabby condition appeared to have been caused 
by the indigestibility of the food. In one case the large claws of a crayfish were 
found fixed inside the stomach of a trout in such a way as to block the passage 
of other food; and they had evidently been there a considerable time, seeing that 
ail the rest of the animal had ))een completely digested. This led me to conclude 
that the crayfish is only a good food for trout when it is of not too large a size. 
Conaequently the introduction of any larger or more vigorous species of crayfish 
than the one endemic in the region ought not to be (mcoiiraged. 

(ii.) The Nkuhopteiioji) Fauka of the Streams and Imkes. 

The Neuropteroid Insects inhabiting the steams and lakes of the Hot Springs 
Region may W divided into six Onlers, three of whicli belong to the more primi¬ 
tive division of the wnnged insects, viz., those that have no true pupal or resting 
stage (Hemimetabola) and three belong to the more highly evolved division, poa- 
sessing a true pupal stage (Holometabok). They may be (dassified as follows:-— 
Dhision Uemimetuhola: (Winged insects without a true pupal or rt^ting slage) . 

Ordei' 1. Perlaritt or Stone-flies. 

„ 2. Plectoptera or May-flies. 

3. Odonata or Dragonflies. 

Division Holomeiahola: {Winged insects |)osseHsing a true pupal stage). 

Order 4, Megaloptera or Aider-flics. 

„ 5. Planipcnnia or Laeewings, 

„ 6. Trichoptera or Caddis-flies. 

{Note *—The Scorpion-flies, Order Mccoptera, are not represented in the 
Region under diacuBsion.) 

Of the six OrderB enumerated w'e may omit from the diacusBion Order 5 
(Lacewingg) wdioae larvae are either terrestrial, or else lurkers along the moist 
borders of stewns. They attack the larvae of the other Orders which are 
of value as food for trout. Thus, in so far as they affect the j>roblem at all, 
they act detrimentally to the food-supply. But they are exceedingly rare in the 
Hot Springs Region, and were only found by me in two localities, via.: Hamurana 
Bx>rmg, and the waterfall at Wahi, near Tokaanu. 

Order .4 (Alder-flies) is only represented in New Zealand by a single Bpecies, 
ArehiekfiuUodes duMatm, an insect of large size, whose fat, succulent larva la 
found under rooks in streams, and forms an excsellent food for trout. Thk lawa 
is called the *<Bladk Creeper/’ or sometimeft the '^Toe-biter,” Though v&ry abun* 
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in inoKt parts of New !£ealaiul) it appears to have been exterminated hy the 
trout in most parU ol‘ the Hot 8pring:8 Keg-ion, tliongli it is ntill fairly abundant 
cm the Tongariro River and tributaries. 

The other four Orders, Stone-flies, May-flios, Dragon-flies and Oaddia-flies, 
are of the greatest importance aa trout-food, and we have to eonsider them in 
somewhat greater detail. 

The SUme-fHe^i, 

Tlmne in tweets confine themselveH to running water, preferring rocky streams, 
with a fairly fast current. Their larvae live oji rocks and stones^ where they 
w-onder freely in search of food. The perfect insects, or imagines, are sluggish, 
ond seldom fly, preferring to sit about on the vegetation overhanging the streams, 
Nevertheh^ss, they fretpiontly fall into the water, and are eagerly seized by the 
trout. Both larvae and imagines are soft-bodied insects with a plentiful supply of 
fat, and form an ideal and easily digested food for trout. 

Except along the Tongariro River and its tributaries, where the Stone-fiy 
fauna is still abundant, these inseffis are very rare in the Hot Springs Region; 
and it is very clear that they have been greatly reduced in number by the trout. 

The large green Stone-fly, Slenvperla prminaf gcnejally abundant thiough- 
out New Zealand, and one of the best of trout-foods, wuis only to be fourul in 
fit reams above high waterfalls, where trout were absent. It has been almost 
completely annihilated in the Hot Springs Region. 

Tile Black Store-fly, Aufifroperla eprene, tlie most abundant Stone-fly through¬ 
out New Zealand, has likewise been almost eliminated by the trout. A colony of 
larvae was discovered at the extreme head of one of the small strenms at Hamu- 
rana. There are also a few larvae left here and there in the 'fongariro River. 

Of the slender Stone-flic.«« (family Leptoperlidue) a number were found on 
the Tongariro Rive*' and its tributaries. Some of these are new to science, ami 
will be described later. But. generally sy)euking, it may be said that these \'alu- 
able flies, like the rest of tlie Perlaria, arc on tlie verge of extinction in tin* Hot 
Springs Region, 

It would, I think, be well w-ithin the mark to estimate that more than 80 % 
of the original Stone-fly fauna of the Region has already been destroyed by the 
trout. 

The 

These insects inhabit bath streams and lakes. In all parts of the world they 
form one of the most important articles of diet for the trout. Both the larvae 
and the imagines are soft-bodied and easily digested. In the Northern Hemi¬ 
sphere, where the evolution of the May-flies has taken idaco alongside that of the 
native trout, the larvae have resorted to many cunning devices in order to escape 
their rapacious enemies. Those ai the larger species mostly burrow into the 
honks of streams, and thus secure immunity from attack; while the smaller forms 
hide under mks and stones, and evade attack by their <|uick running powers. 
Thus the trout only secure the May-flies in their winged stages (»iibimagi> and 

In New Zealand, the native May-fly faona has been evolved without exposure 
to the attacks of rapacious fiali such as the trout. There is duly one large species 
whose larva burrows into the riveivbanks, vix„ Ichthyboiw hudmm; and it is 
clear, for many reasons, that this May-fly did not evolve this habit in New Zea¬ 
land, but migrated thither long after the adoption of it. All the reat of tho 
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large May-fliea, forming together a magniflcent fauna unequalled in any other 
part of the world, have evolved little or no protective hahita against aueh a 
fish as the trout. The larvae of Oniseigaster, one of the finest May-flies in the 
world, sit about on rooks or on the gravelly bottoms of streams; and, when at¬ 
tacked, they only wriggle forward like a shrimp. Consequently they have become 
an easy prey to the introduced trout, which gorged themselves for some years on 
this large supply of choice food. This magnificent genus is now quite extinct 
throughout the Hot Springs Region, and also in the streams around Christchurch, 
though etui to be found here and there in out-of-the-way places in both Islands. 
Another fine genus, Ameletns^ has larvae capable of quicker movement, and is 
therefore still fairly abundant in most parts of New Zealand. But these larvae 
are also on the verge of extinction in the Hot Springs Region. I did not dis¬ 
cover a single Ameletm larva tlironghout my investigations, though 1 caught a fine 
imago of a new species belonging to this genus above the high waterfall at Wahi, 
near Tokaanu, where trout are absent. A third May-fiy genus of great import¬ 
ance is Colohuriscm^ The larvae have a certain amount of protection against the 
trout, owing to their bisarre form, their gills being arranged so that they look like 
a small piece of tangled moss or weed. They are very sluggish and hide under 
rooks and stones in running water. Cohburieem humeralis is one of the most 
abundant May-flies in New Zealand; yet it has been practically eliminated from 
all ports of the Hot Springs Region, except only on the Tongariro River and its 
tributaries, and on those small streams whew? trout are absent, from some cause 
or other, such as the intervention of a high waterfall, as at Wahi. 

Besides the larger May-flies mentioned above, there are two genera of smaller 
Muy-flies, Atalophlehia and DeleatitUum, containing numerous species which are 
veiy abundant all over New Zealand. The larvae live under rocks and stones in 
streams and lakes, and are fairly active. Most of them are vegetable feeders, 
but a few are carnivorous. A number of species of these genera were collected, 
some of them new to science. These latter will be described later. Throughom 
the Hot Springs Region, a very considerable diminution of the supply of the 
small May-flies is noticeable; and this cannot fail to exercise n serious effect upon 
the future of the trout. 

To sum up the position, we may say that the largest May-flies, which form 
the very finest possible food for trout, have been practically exterminated, while 
the smaller forms have been reduced, at a moderate estimate, by over 50 %. 

The Dragon-flies. 

New Zealand is poor in species of Dragonflies, but most of them are common. 
Seven species are found very commonly throughout the Hot Springs Region. Of 
these the largest {Uropetala oarovsi) is of no importance as trout food, the lasrva 
dwelling in holes in the moss and peat of swamps. The larvae of the bright red 
Diplaeodes hipimotata, dwelling in still back-waters, may also be left out of ac¬ 
count. The larvae of the other five were all found by me in the stmnaohs of 
trout, the most frequently ocoorring being those of ProoorduUa smitMi, Pr. gragi 
and XanthocnenUs selandka, No doubt, later on in the season, the trout would 
also feed upon the imagines, as in Tasmania* 

La certain parts of New Zealand, I found Dragonfly larvae to be the principal 
food of the trout. In the Hot Springs Begicm, the trout seem to have consider¬ 
ably diminished the number of larvae, and they do not form so important an 
article of diet, perhaps because they are more protected by their peculiar colohr- 
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ation and habits than are some other aquatic insect larvae, such as those of May¬ 
ses . It seems clear that their numbers have been much decreased since the trout 
were freed in these lakes and rivers, althou^ I am unable to estimate this reduc¬ 
tion as clearly as in the oases of Btone-flies and May-flies. 

The Cadd48-fUe8, 

Observations in other parts of the world, as well as in other parts of New 
Zealand, show that Caddis-fly larvae form one of the most important articles of 
diet for the trout. Most of these larvae construct cases for theiuselves out of 
weeds, sticks, Bond or small pebbles; and one would imagine that such habits as 
these would serve as efficient protection for them. But this is not the case. The 
trout know well the habits of the Caddis larvae. They watcli carefully for any 
suspicious movement amongst the weeds, sticks, etc., that strew the bottoms of the 
lakes and streams, and they pounce upon the larvae and swallow them whole in 
their cases. The substance of tiie ease is usually indigestible; but the larva itself 
is a succulent, fat morsel, and an excellent food for tlie fish. Those most sought 
after are the elongated, more or less cylindiical cases of the Leptoceridae and 
Serioostomatidae, the former usually made from weeds, pieces of leaves or sticks, 
the latter from grains of sand or a thin transparent substance secreted by the 
larva itself. In the Leptoceridae^ the genera NotmatoUca^ TnpUctides and 
Oecetk are abundant throughout New Zealand; in the Sericostomatidae the same 
is true of OUnga and Fyenoemtria, Throughout the Hot Springs Region the 
trout have most seriously diminished the number of these and other Caddis-flies. 
Only two species now remain at all common, viz., Oecetis unicolot, whose larva 
is still common, feeding in the green NfVeWckbeds in the lakes, and Hydro psyche 
cohnka, whose larvae form fixed houses of small pebbles attached to rocks. This 
latter species still exists in great numbers in such places as the Okerc Rapids, 
where the rush of water is too swift for the trout to search for it. Its comparative 
absence in other parts is strong evidence of the reduction of the Caddis-fauna, 
due to the trout. 

The most striking instance of the almost complete loss of the original rich 
Caddis-fauna is afforded by the condition of the Te Wairoa stream, flowing into 
Lake Tarawera. Except in the rough water below the Palls, where no trout 
exist, it is almost impossible to obtain any caddises in the stream. But a 
short distance off there is a much smaller stream, rising from a hill 
near the lake. This stream has been dammed off by boards, and the water 
drawn off close to its exit into the lake by a force-pump. No trout pass up 
this small stream. On examining it I found that it was swarming with caddis- 
larvae under every stone and stick, and upon the gravelly bed and sides of the 
stream these little creatures were most abundant. Yet a day's search in the Te 
Wairoa stream yielded far less than I was able to pick out in the course of ton 
minutes in this tiny stream a mRe away from it. 

It would not be overestimating the depredation caused by the trout amongst 
the Caddis-fauna of the Hot Springs Region, if the loss were put at 00 % of the 
original fauna. 

Thr Statk ow rHB Insect Food Sum.T. 

My survey of the insects of tlie Hot Springs Region quickly convinced me 
that the balanee of nature haa been completely upset by the intwduotion of the 
trout By comparison with the state of affairs in most parte of the South Island. 
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where the fauna, though seriously reduced in many places, is usually found to 
be more abundaiit than it is in this Region, it appears certain that the Rainbow 
Tix)ut has had a greater ahai'e in the eating*out of the insect fauna than has the 
slower and less greedy Brown Trout. The history of the Trout-dsheries of the 
Region may be briefly stated as follows:— 

(L) Before the introduction of the trout the rivers of New Zealand sw^armed 
with an aciuatic insect fauna as abundant as that to be found in any 
part of the world. The lakes carried a less abundant fauna of fewer 
apeoies. 

(ii.) The great majority of these insects, having evolved to their present 
state without the stimulus of the predatorj' action of any rapacious 
hsh, possessed no means of defence against the trout when they were 
introduced. 

(iii.) The introduced trout, and especially the Rainbow, gorged themselves at 
leisure upon the rich food; so that, in the course of a few years, trout 
of record sire were being caught, and the fisheries obtained a world¬ 
wide reputation. 

(iv.) No scientiflc attempts have been made to conserve or renew the food- 
supply. On the contrary, the only idea seemed to be to put in more 
and more fry. 

(v ) As soon as the food supply began to fail, some of the trout bwiame 
weakened; ^^slabhiness” become noticeable; and disease in the form of 
thread-worm and fungoid growths appeared. There is also consider¬ 
able evidence of actual starvation of trout in certain streams. 

(vi.) Some attempts have bSen made of late years to reduce the nuiulwr of 
trout by netting and trawling. These efforts may be said to have 
brought about some slight improvement in the condition of the flah. 
At the same time, the destruction of shags has diminished the pre¬ 
valence of the thread-worm (of which the shag is said to be the inter¬ 
mediate host). But the disease is by no means stamped out, and most 
certain!V requires further careful study. 

The present position of the trfjut-flslieries of the Hot Springs Region is that 
there is, throughout most of the Region, not enough food for the trout present. 
Many of the streams, especially those in which the fish spawn regularly, are 
almost totally ‘*eaton-out,” and the amount of food in the lakes is woefully defl- 
eient. The only part of the Region in which the state of affairs can be described as 
at all hopeful, so far as my investigations go, is the Tongariro River and its tri¬ 
butaries, where the supply of food is still fairly abundant. 

One might sum up the position, somewhat caustically, by comparing it with 
that of a graaier who put 10,000 head of cattle into a very rich 1000-acre paddock, 
left the animals to feed, and, when the food supply began to fail, prepared to 
remedy it hy putting in a fresh supply of calves every year, without making any 
attempt to improve the impoverished food supply I 

(iii.) RBCOMMENDATrONS. 

It is clear that improvement in the Trout jasberies of the Hot Springs Re¬ 
gion can be effected along two distinct lines, via .:—improvement of the food enpply 
and reinetion in the number of trout* No considerations of the attraotions to tourists 
or anglers, from a supeir-i^undant supply of trodt, should be allowed to cloud 
the main issue, whieh is this, that, unless a natural balance eon be brought about 
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between the introduced trout and the food suppltf^ the fie?ieriee are sooner or luter 
doomed to failure. 

With regard to the improvement of the fiiod supply, the position is at pre¬ 
sent a very serious one, in bo far that the balance has been so greatly upset, that 
no measures for the introduction of fresh types of food can be expected to suc¬ 
ceed, unless such food i» in<»st carefully protected until it becomes well established. 
It is, therefore, neeoflsary to adopt at once measures which will not only help to 
conserve the remnant of the food supply still existing, but will also give the 
atjuatic fauna a chance of multiplying and approximating towards its original 
abundance. To bring this about I would make the following recommendations:— 

1. A badly impoverished stream should be selected, and should be completely 
blocked by means of specially designed trap-nets, so as to prevent any trout pass¬ 
ing up it to spawn; also any trout at present in it should be taken out. Aquatic 
insecta should then lie introduced from neighbouring small streams where no 
trout exist (e.g,, such parts of streams as lie above high waterfalls), and a 
careful record kept by means of annual or biennial visits, upon the progress of 
the aquatic insect life in the stream. 1 estimate that it will take at least three 
yearSj possibly fine, for such an impoverished stream to return to its original con¬ 
dition. If, at the end of two or three years, it becomes evident that the aquatic 
fauna is increasing, steps should then be taken to block off in the same way each 
spawning stream in turn; so that, in any given year, there will only be certain 
streams open to the trout for spawning, while the* rest will he given a chance 
of recuperation. 

For this purpose I would reeominend either of the following tw() streams:— 

(a) The Te Wairoa stream, from the waterful to the outlet of Lake Tarawera. 
(There is an abundant supply of miuatic insects in the small creek on the left- 

' hand side of the road leading down to the wharf, about a mile from tbe Te Wkdroa 
stream). 

(b) The Tokjwinu stream. (Aquatic insects are abundant in the small streams 
around Wahi, two miles away.) 

In bolb cases, the nature of tbe river-bed (pumice) and fi’wfuency of flood 
water make it impossible to block the stream by means of stake or pile-nets. I 
would, therefore, recommend that tbe nets be strung on strong supports driven 
into the banks, and that their lower ends should hang freely into the stream, and 
carry lead weights at short intervals. The mwompanying diagrams ([>. 212), sliow 
the type of net to be \X8^, 

If at the end of three years there is no sign of the native miuatie insect 
fauna reasserting itself, I would recommend that an attempt lie made to intnt- 
duce tbe English “Green Brake'* Mayfly, h^phemera dcmica, or Hueb other tqwios 
as are known to be of great value as food for trout. These could he set free in 
the larval condition in the streams selected as a sanctuary under recommenda¬ 
tion (2) following this below. 

2. It is of the greatest iiuportance that one lake, together with the streams 
flowing into it, should be set aside as a sanctuary for the natural food-supply. 
Mciat unfortunately* this aspect of the quesUpn was not considered when the 
stocking of the streams with trout waa undertaken, Tlie result is that there is at 
pr^ent no lake in the Rolorua Bistrict which docs not contain trout' In the 
Taupo District, an undertaking was given by the Government to the Maoris that 
l^ake Roto-Aira should be kept free from tr<mt Unfortunately, trout were aur- 
reptitiohsly introduced into this lake two years or more ago, and'have grown to a 
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neukoptkboid insects or the hot sprinus kegioh, sx,. 



B, 

Do^ble trap-net with leaded bottoms, suitable tor river with unstable 
pumioe bed, and set so as to eatoh trout running doumstream. 

The same net, set with two extra pairs of steebrope braoes, so as to 
oatoh trout running upstream. 

The arrows indioat© the courses taken by the trout. 

A^iff.-*-The nets should be so designed that plenty of «• slaok^^ is allowed 
for above the leaden weights, so that, if a flood washes the pumioe 
bottom out, the slaok will allow the net to sink without Uftinjr 
the weights from the bottom. * 

oMieiderable sise. Roto-Aira is at present the only possible lake that eonld ba 
mamtained aa a sauetuary. 

I would therefow rMbmmend that this Lake, together with all streams ttow. 
ing into it, «ad the Ponto River flowing out of it, to within a mile of ite entry 
mto the Tongariro River (or to such point as will bS suitable for the ereetioa of 
nets to prevent aeoeas of teout) skoiddi be prochimed « a eoMtmn, for the 
atuatie faww, and that immediate steps should be taken to eiimtofti- from tWa 
area any of the trout that were snrreptitionsly introduced. 
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3. Followmg upon (2), steps should be taken to have an exhaustive soienti&s 
sun^ey made ot! the natural trout-food existing within the bounds of the sanctuary, 
and experiments made with a view to improving it. I think this could be done 
by erecting a small Biological Station in a convenient locality near the sanctuary 
lake, and either placing it under the charge of a competent biologist, or else 
affording facilities for leading scientists to visit the station and study the fauna. 
In this connection I should like to point to the Cass Biological Station, which is 
under the charge of Prof. C. Chilton, and is owned by Canterbury College, as an 
excellent example of what can be accomplished in this direction at a very m(»d- 
erate cost. 

With respect to methods for reducing the nulnber of trout, I would point out, 
iu particular, that ovor-si^sed dsh are a serious menace to the success of a trout- 
hwhery, because they not only consume far more food than do their equivalent 
weights of smaller dsh, but they also take possession of the best feeding grounds, 
prevent the younger fish from obtaining an adequate food supply, and frequently 
themselves make inroads upon the smaller trout. With the maximum possible 
native food-supply, a New Zealand fishery ought not to be expected to produce 
anything beyond a steady and assured supply of reasonable^sised fish; and it 
should be one of the chief aims of a scicntitlc directorate to produce this very 
desirable restilt. Consequently means mxist be devised, not only for reducing the 
general very obvious conditions of overstocking in the lakes which I visited, but 
also for removing ^‘pirates” and over-sized lish wherever possible. 

4. A more vigorous policy of netting the trout, either by the use of trawlers 
or small launches, on Lakes Taupo, Rotorua, and Tarawera. The money realised 
by the sale of such trout, either fresh or smoked, should be devoted to objects 
which might further the scientific study and direction of the fisheries; a», for in¬ 
stance, the provision of a Biological Station advocated under Recommendation (3). 

5. The adoption of the regulations generally in use in the South Island con¬ 
cerning permissible baits; i.e., besides the artificial fly, it should be allowable to 
take trout on the natural fly, grasshopper, etc. I am well aware that all true 
sportsmen abhor anything but the artificial bait; but it is time that they realised 
that every inducement must now be offered to get a marked reduction from the 
present seriously over-stocked condition of the lakes. 

6. Limitation of spawning to certain selected streams, which should be 
changed from year to year when practicable. This has already b<^en dealt with in 
connection with Recommendation (1). 

The above recommendations, if adopted, may be expected to sIiom- good re¬ 
sults, in the case of the Taupo fisheries, within a few years^ time. The fisheries 
of Lakes Rotorua and Tarawera are a more formidable problem; and it Avould be 
advisable to attempt the solution, in these cases, only in the light of the experi¬ 
ence gained from the treatment of the Tanpo fisheries. 
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THE PANOKPOID COMPLEX. 

Ao&mOKS AND COHRKCTIONS TO PaITI’ 3. 

By P. J. Tillyard, M.A,, D.Sc., F.L.S., F.E.S., Linnean Madeay Fellow of the 

Society in Zoolojry. 

(With one Text-%vire.) 

During my recent visit to New Zealand, I was fortunate in obtaining fairly 
plentiful supplies of the larvae and pupae of a Thyridid moth, jMorovo {Siculod^s) 
subfmeiata (Walk.). The dissection of the pupal wings of this species has 
enabled me to fill in one of the gaps in the evidence in Part 3 of this work. 

This moth lays its eggs, which are fiat, circular, fringwi discs, somewhat simi¬ 
lar to the Tortricid type, on the stems of the Pamomsia vines which are found coin- 
monly in the hush throughout both North and South Islands. The young larva 
bores into the stem, and feeds tliere, causing a noticeable swelling in it. It 
pupates in its own tuimd in tho,^ stem. 

The imago is not unlike Mhodoneura »c-itaria in appearance, but the fora* 
wings are distinctly falcate at their tips. The genus Morov($ differs from 
doneura in having Mi of the liindwing not directly connected with lis, but joined 
to it through the cross-vein w-r, while in the forewing it has E» and E 4 anasto¬ 
mosing, the eross-voin ir being ttl»sent. In these characters, as Dr. A. J. Tumor 
has pointed out to me, this genus resembles the Australian genus AMica very 
closely. 

In view of the almve diffei’cnoes, it seema scarcely necessary to figure the 
imagiiial venation of Morova snltfasciata here. Reference shotild be made to 
Text-fig. 98 on p. 677 of Part 3 (these Proceedings, xliv., 1919, part 3), where 
the imaginal venation of Ehodonmra adtaria is shown. 

Text-fig. 113 shows the pupal tracheation, as drawn by me from disseotiona 
made from pupae taken on January 1st of this year in the Woodhaugh Gardens, 
Dunedin. For help in obtaining these specimens I am much indebted to my 
friends, Mr. 0. Howes and Mr. C. Clarke, of that city. 

The chief point of interest in the forewing is the condition of the radios and 
its sector, which shown enlarged in Text-fig. 1L3 b. There is only a single 
radial sector, which forks in the normal Heteroneurous manner; the radial cell, 
or areole, is present, but exceedingly narrow, and is not closed distally. The 
condition in the imago, in which R 4 anastomoses with Ra, is evidently due to the 
suppression of the main stem of R4H-5, and the non-development of the cross- 
vein ir. Comparing the imaginal conditions of this region in Morova and 
Bhodovkeura^ we are able to deduce from this that, in Ehodonetcra pupal wings, 
the condition of the radial sector of the forowing would be the typical one found 
in the Tortricina and many Tineina, via., a single Bs with an areole formed 
between its two branches, this areole being closed distaUy by jV. Pni^ef eon- 
sideration shows us that, in Rkodo«<wa, as in Morom, the main stem of 
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does not oliitinifie in the imajETo; and henoe the cell of the forewing ie a true amoca/ 
of the Tortricid type. 

Thrtis this portion of the forewiag indicates some afhuity witli the Tortrieilia, 
U8 does also the form of the egg. 

The contrast between the form of the radial sector of the forowing in JMfdroOw 
and in the Butterflies can be noted at once by comparing Text-fig. U3 with 
Text-figs. 99 and 101 of Part 3 of this work already referred to. I think that this 
character alone should put out of court any suggestion that the Thyrididae can 
possibly be ancestral to the Butterflies, It is only in the (jossidaty the dldest ex- 



Morova(SictaQd€s) sub/asciaia (WtdV.), (fam. Thyrididae). a, tr^Heation of pupal wings 
(x 18). the oondltion of the radial trachea and its sector in the forewing, further 
enlarged (x 45). 

jsting family of Heieroneura, that we find conditions at all approximating to 
those of the Butterflies with respect to the separation of fi» into two stems ansing 
well apart from Ri, This should inclirie us to look for the origin of the Butter¬ 
flies much further back, almost certainly in some group that has long ago become 
extinct, and baa left no very close relatives existing to-day. 
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Another point of interest in the forewing is that Cm forks very far diatad, 
well beyond the level of the forking of M 1 . 4 . This should be compa^ with the 
oondition to be seen in Eusehewon, where the fork of Cm is placed mnoh nearer to 
the base} and, consequently, in the imago, Cuu and Cuin leave the areocel much 
further apart than they do in the Thyndidae, There can be little doubt that 
the condition to be seen in Eusohemon and in oUier Butterflies is the more primi¬ 
tive of the two. 

In dissecting the forewing of the pupa of Morova, I looked carefully for 
Hie trachea 3A, but failed to find it. This trachea is quite easily seen in the pupal 
wing of Euachemon. Thus there is here a third character in which the Thy- 
Hdidae are more highly specialised than the oldest forms amongst the Butterflies. 

In thd hindwing, trachea Bi is dominant over trachea 8 e, as in the Tortricid 
Carpocapm (Port 3, p. 665, Text-fig. 89) the Oecophorid Wingia (Part 3, p. 666 . 
Text-fig. 90), and the Butterfly Euploea (Part 3, p, 685, Text-fig. 101), but not as 
in E^ischemon (Port 3, p. 680, Text-%. 99), where the reverse is the case. This 
character is not, however, of much importance, as we do not yet know how vari- 
aBIe it may prove to be in the different famOies. Of more interest is the absence, 
in Morova, of any sign of a humeral veinlet in the hind wing. Such a vein let is 
to be seen in the pupal wings of many Butterflies. 

The very strong arching up of Mi towards Rs in the hindwiiig of Morova ap¬ 
pears to be a somewhat more specialised condition than that found in Euaohemon. 

The anal area of the hindwing in Morova is of very great interest. The 
pupal tracheation fully confirms my original interpretation of the anal veins in 
the imago of Rkodoneura, Trachea lA is present in the pupal wing, in much the 
same condition as in the Cossid Xlyeuten (Part 3, p. 661, Text-fig. 87), but 
slightly more specialised by reduction, in that it fails to reach much more than 
half-way towards the wing-border. It has, as in Xyleuie«f lost its original con¬ 
tact with Cu 2 , and makes a strong downward curve towards 2A, without actually 
coming into contact with it. In the imago, lA and 2A become fused, thus form¬ 
ing the basal anal Y-vein shown in Text-fig. 98. 

This condition is much more primitive than that be seen in the pupal 
liindwinga of Butterflies, where 1.A is completely absent, and consequently there 
is no basal anal Y-vein present. It would seem to indicate a close connection 
between the Thprididae, and the more primitive types of Heteroneura, in which 
trachea lA is preserved in much the same condition. 

Trachea 3A is present in the pupal hindwing of Morova, as in that of the 
Butterflies, and becomes ehitinised in the imaginal venation. Trachea Cu 2 is also 
present in the pupal hindwings of both groups, but fails to become chitinisod ia 
the Butterflies, though it is sometimes partially and very feebly indicated in the 
imagines of Thyrididae. 

To sum up, then, there are three characters in the forewing of the Thyrididae 
which are more highly specialised than the corresponding conditions to be found 
in the oldest Butterflies. The hindwing, on the other hand, is in most respects 
more archaic than that of the Butterflies. 

We may conclude from this that, while there are obvious affinities between 
the Thyri^das and the older groups, especially the Tortrioina, and also between 
the Thyrididae and the PyralwKdae (though the pupal wings of this latter family 
still xemain to be studied), yet there is no evidentse that the Thyrididae stand in 
any toect aneestral Hue to the Butterflies, as Meyriek and Hampson have averred. 
There is, on the eonfararyj very distinct evidence, in the form of three characters 
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ill the lorewiBg, against this claim. The proper degree oi relatio&ship between 
iht'Thyrididae and the Butterflies is probably best expressed if we say that the 
old ProtoeoBsid stem gave origin in ajscending order to (a) the Zygaenoid group 
of families (Meyrick’s superfamily Psycbina), (b) the Pyroloid group of fami* 
of which the most archaic, having very distinct aiTinities with the Tortricina. 
is the Thyrididm^ though these are not even to be considered as directly ancestral 
to the Fyralididae^ themselves, end (c) the Rhopaloceru, as a.very distinct seiiee 
whose origin is to-day lost to us. 

At this stage we must leave this interesting problem, until such tinxe as 
pupae of the Zygaenidae and Pyralididne can be obtained and their wings 
studied with a view to obtaining further light upon it. Sufficient evidence has, 
however been obtained to show the extreme unlikeliness of any existing Hetcro* 
neurous type representing even a close approximation to the original archetype 
of tile Rhopolocera 

Cormioknda to Paut 3. 

p. 5r)l, line 14 from bottom, for “one*’ read “two.”- 
p, 688 , for “Text-flg. 53” read “Text-%. 58.” 
p. 594, remove the Lepidoptera from (C') to (D). 
p. 623, interchange lincH 20 and 27. 

p. 636, in Table 11., to the characters given under (4) add “veinlet 
]). 647, line 19, for “Iloinoneura” read “Heteroneura.” 
p. 650, in last line, the percentage for Hepialidae should be 67.5, and that 
for Prototheoridae 32.5. 

p. 676, lines 3, 7, an<l 14, for “lA” read “ 2 A,’’ as in Text-fig. 97. 
p. 682 and )>. 686 , in Text-figs. 100 and 102, in hindwing, for “ad” substi¬ 
tute “bc”=^basal cell. There is no true areoeel in the hind wing. 

1 >. (385, line 6 from Ixottom, complete the bra<*ket after ^^Euf^chemonP 
p. 689, hn<^s A and 5 from bottom, the percentage for HepialkUie should be 
HH.5, that for Vrototheofidixe 50.0. 

In Text-fig Itf), the forks of R 4 4-ft, Mu-a and Mg +-4 should be labelled 
p, 701, line 2> for “M” read “Mr”. * 

X, y, z, respectively, to conform with the text, 
p. 707, in Table V ( 2 ), under Lepidoptera, for “C” read “D”. 
p. 708, in the Phylogenetic Diagram, for “CRETACEOUS” read “CRETA¬ 
CEOUS”, and alter the brat^ket for “Sialoidea” ho as to endose only the 
Sialidae and Corydalidae. 

p. 711, line, 13, for “evolutions” read “evolution”. ^ 

p. 717, in the explanation of Plate xxxi., fig. 16, for “The arrows point to” 
read “The arrow indicates the position of”. 

I have to thank my friend Mr. A. Philijott, of Invercargill, N.7^., for reading 
ilirougii Part 3 very carefully several times, and thus discovering a number of the 
above errors. 



21 § 


. SPECIAL OTNSEAL MEETING. 

14th JuifE^ 1920. 

Ik COHWRMORATION (W THE CENTEKAKir OF THB BiBTH OF SiR WlLUAM MaCUSAY, 

Mr- J. J. Fletcher, M.A., B.8c., President, in the Chair. 

Presidential Address, ‘‘The Society's Heritage from the Maoleays/' 

Brief SrNoms, akd List of 8ohe of the Exhibits. 

Yesterday (Sunday), the one hundredth anniversary of the birth of Sir Wil¬ 
liam Macleay, at Wick, County Caithness, 13th June, 1820—Came to Australia 
with his cousin, W. S. Macleay, in March, 1839—His scientific usefulness, and 
how* he came to be useful: in the first stage of his scientiflo career largely the 
product of family infiuence and family example: the youngest and last of a sue- 
cession of Macleays interested in Science—Other i^asons for the Society's interest 
in the Madeays: its Hall stands on part of the old garden, in proximity to the 
old borne—The Macleay collections are now in the possesaion of the University of 
Sydney: the accessibility of the ^sollections to members of the Society for study 
provided for by Sir William—The Society’s memorials of all of them, and of some 
of their friendis—Their long connection with the Linnean Society of London, 1794- 
1891: and with the Australian Museum, oh twtJo (1826) to 1877—Both branches 
of the family in wlueh it is interested have now come to an end in the direct line; 
the Society may be considered to have inherited the family scientific traditions. 

The Maoeeayak SirocJEssiONr: Alexakder Maolray, F.R.S., F.L.S. (1767- 
1848)— William Sharp Macleay, M.A., F.L.S., eldest son (1792-1866)—Sir 
Georoe Maolkay, F.L.S., third son (1809-1991)—Sir William Macleay, Kt., 
F.L.S., M.L.C., nephew (1829-91). 

Details of tb© developm^t of their interest in science, and of their scientific 
work—History of the old garden and of Elizabeth Bay House; records of 
scientific and other visitor©—Records of their scientific and other friendii—History 
of the Macleay Colieetiops up to the year 1874 [The account of thoir later develop- 
dLent, based on Sir William’s own records, is reserved for another occasion]— 
Memorials of all of them. 

Exhibits. 

MefMntom o/ Alear<iw<*er MaeUa^i Portrait—Portraits of the Tradewwmts 
(father and son), Linnaeus (in his Lapland dress), Buffon, Peter Collinson (Bot¬ 
anist), George Edwards, Dr. William Hunter, Sir Ashton Lever, Dr. A. Russell, 
Captain Cook, and William Curtis (with an inscription, from Dr. Sims). 

B^oks: Fr. Willughbrii Omithologia (1626); Linnaei Systema Naturae 
(1767)—Four author’s reprints inscribed “from his affectionate friend/’ “from 
his attached friend B. Brown”—Original made-up copy of J. W. Lewin’s *^pi- 
dopterous Insects of New South Wales,” with the MS text and title page, as sent 
to England; original drawings of Lepidopterous larvae—Sale catalogue of coUeo- 
tions. 
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Mem€nt 0 w of W, J3^ MmclM^BoekA, feptmis of hist papers—Authof's re¬ 
prints presents^ to Im hy Robert Brown, Cbarlee Lyell, and otbeiw-*Johu 
Yanghan Thomson's *^!^oalogioal Kesearehes’’ (1828-30)—His copy of Robert 
Ldwo^b famous maoaronio poem oe^posod on the visit of the Princess Victoria, and 
her mother, the Duchess of Kent, to Oxford in 1833—Original Drawings of Tani* 
cates, and of the Fruit-dy {Ceratitis diripetdo) for the illustration of two of his 
papers—Coloured drawings of Cuban lepidopterous larvae, spiders, etc*—Miscel¬ 
laneous sketches—Bketeh-book containing drawings of pelagic organisins caught 
in the townet on the voyage to Australia—Sketch of a pelagic tunicate^ {Appendi- 
fularia) taken in the townet by Mr. Huxley in Torres Straits—Charles Curtis’ 
original drawings of Faussid beetles, and spiders, for the illustration of two 
papers—Original drawings of remarkable spiders and Membracid insects sent by 
Dr. Cantor, of Calcutta—Dr. James Stuart’s collection of drawings of Australian 
animals, chiefly Port Jackson fishes, becpeathed to W. S. Macleay—Original 
drawings of Lepidoptera, spiders, and of a “Vegetable Caterpillar,” by the Misses 
Scott of Ash Island—Sketch of a Pselaphid beetle by the Rev. R. L. King, 1S58— 
Gerard Krefft’s original drawing of Chaeropus^ and etchings of Aboriginals and 
marsupials seen in the Lower Murray and Darling country, about 1867—Letter to 
Miss Harriet Scott, explaining the synonymy of the species of Charagia —Letters 
from scientific friends—Original sketch of Phyllirhoe by Dr. J, Denis MacDonald, 
II * M. S. Herald—^Dissecting microscopes. 

Memento of George Macleay, donor of some of W. S. Madeay’s entomolo¬ 
gical books, and of the Stuart collection of drawings to William Macleay: his 
portrait. 

Mementoee of William Kadcoj/—Portraits—Bust presented by Members— 
The Society’s home, much of its library, and of its other possessions, including 
nearly all the foregoing. 

Othkr Exhibits (not Macleayan relics). 

Photo of the bust of W. S. Macleay, kindly sent by Dr, B. Deydon Jack- 
son, General Secretary of the Linnean Society of London, by permission ol the 
Council—Photographs of original drawings, by Conrad Martens, of tlie Colonial 
Secretary’s official residence in Bridge Street, and of Elizabeth Bay House viewed 
from Darling Point, kindly sent by Mr. Clive Lord, Hon* Secretary of the Royal 
Society of Tasmania, by permission of the Council. 

Portraits of Rear-Admiral P. P. King and Mrs. King, and their son, the Hon. 
P- G, Kang, M.L.C., an early Member of the Society, Member of the Council, 
and donor of his father’s author’s copy of J. D. Hooker’s ‘*Flora Antarctica” 
(the photos kindly lent by Mr. G. Qoidflneb). 

Portrait of Mrs. Charles Meredith, who, with her husband, came out to Sydney 
m 1839, and afterwards removed to Tasmania: authoress, some of her books illus¬ 
trated with her own drawings of plants and animals. 

Portraits of Mr. A. W. Scott, and of his younger daughter, Mrs, Edw^ard 
Fordfl, entomologists and artists* formerly of Ash Island. 


Professor J. T. Wilson unveiled the Society’s Honour Roll, on which are 
inscribed the names of members who served abroad during the Great War, 1914- 
1919. 

A cordial vote of thanks was tendered to Professor Wilson for unveiling tlie 
Honour Boll. 
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The President, on behai# of Members, offered Professor Wilson hearty con¬ 
gratulations on hie appointment as Professor of Anatomy in the University of 
Cambridge, at the same time expressing their keen regx’et at his departure from 
Sydney, and also asked him to convey a message of remembrance and regard to 
Professors Martin and Hill. 

Professor Wilson expressed his appreciation of the invitation to be present 
and unveil the Honour Boll; he also thanked Members for their congratulations 
on his recent appointment. 

On the motion of Professor David a hearty vote of tlianks to the President, 
Mr. J. J. Fletcher, was carried by acclamation. 

The Meeting closed with cheers for His Majesty the King, an<1 H.R.H. the 
Prince of Wales. 
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ORDINARY MONTHLY MEETING. 

30th June, 1920. 

Mr. J. J. Fletcher, M,A., B.Sc,, President, in the chair. 

The President announced that a telegram had been received from the Royal 
Sof'iety of Tasmania wishing the Society a successful Macleay Centenary Meeting. 

A letter was road from Dr. L. A. Cotton, returning thanks for congratula¬ 
tions on his attaining the Doctorate of Science. i 

The Donatioiis and Exchanges received since the previous Monthly Meeting 
(25th May, 1920), amounting to 8 Vols., 65 Parts or Nos., 20 Bulletins, 1 
Heport and 3 PaniDhlets, etc., receivod from 41 Societies and Institutions and 3 
private donors, wore laid upon the table, 

NOTES AND EXHIBITS 

Mr. E. Clieel exhibited herbarium specimens, together with samples of timber 
taken from two distinct foims of CdlUstemon vimincUis (Sol.) Cheel, showing the 
following distincth^e characteristics:— 

(1) Calyx-tube glabrous; bark of a thick corky appearance similar to that 
of the common ^‘Broad-leaved Tea-Tree^^ {Melaleuca leucadendrom var. 
alhida Bieb. Cheel). (2) Calyx-tube silky-hairy; bark oT a more or less 
flbrouB nature. 

Ho also exhibited specimens of two forms or varieties of Calltf^tcmon paohy^ 
phpllm ('Jlieel, showing the following characters:— 

(1) Flowers of rich dark crimson similar to the type sptx'imens, but the 
leaves very narrow. (2) Flowers of a greenish-yellow colour and leaves 
narrower than the type. The two latter fonns are from Coff's Har¬ 
bour, whilst the type is to be found at Bullahdelah, Byron Bay, and in 
Queensland 

Mr, G. A. Waterboufio exhibited a male Tisiphone rawmleyi^ which he had 
mated with a female Tidphone abeona, togetlier with the five butterflies reared 
from eggs laid by the female. The male T. rawnsleiji was roared from a laiwa 
found at Mooloolah, Queensland, which pupated at Sydney on 9th September, 

1919, and emerged on 18th October, 1919; the female 7’. aheona from Sydney 
emerged on 19th October, and the pairing took place the same day. The butter¬ 
flies were placed in a mosquito net hung on a clothes lino, and the actual mating 
was obsen^ed, the*female was then caged over a growing plant of swordgrass 
{Gahnia spT) and ten fertile eggs were laid on 20th and 2lBt October, which 
emerged in 15 and 16 days. The young larvae were left imdistiirl>ed, the only 
artificial condition being the surrounding wire of the cage. Early in February, 

1920, five pupae were found, and these produced three males and two females 
from 21st to 29th February, all being very similar in markings. Two further 
matings of these first generation hybrids were obtained and the young second 
generation larvae ore now under observation. As seen from the specimens ex¬ 
hibited the first generation hybrids combine the characters of both parents, the 
broad orange band of the forewing of cibmna being very much reduced in rize and 
much paler in colour. When it was necessary to keep the specimens alive for 
more than a day, they were artificially fed with a mixture of honey and water. 
He also exhibited for comparison a series of Tisiphone aheona from Eastern 
Australia showing the northern and southern forms and the wonderful variation 
existing at Port Macquarje. 
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NOTES ON SOME AUSTRALIAN TENEMRIONIDAE, WITH 
DESCRIPTIONS OF NEW SPECIES;—ALSO OF A NEW 
GENUS AND SPECIES OF BUPRESTIDAE. 


By H. J. CART>nj,B.A., P.E.S. 

(With fourteen text-flgiires.) 

Family BUPRESTIDAE. 

CraiOTOES^ n. pren. Chryaochroinorum (Text-%. 1). 


Near Ct^ria, but differs from that fjenus in ttie following piu'tic^ulara. An¬ 
terior margin of :>ro 0 tenium straight, without medial notch or lobe; prosternutn 
furrowed in middle; narrowed and rounded at apex to fit into inesosternal ex¬ 
cision. Antennae .—^Ist joint long, bent and thickened at 



Text.fig. 1. 
CyHaides sex-eptUia^ 
u.sp. 


apex. 2nd shortly obconic, 3r(l longer than 4th, but con¬ 
siderably shorter than Ist; 4tb-8th subequal, elongal-e sub- 
tiiangular and fiattened, lltb elongate ovoid. 

Posterior tarsi with Ist joint not as long as the two 
following combined; last abdominal segment of with 
wide triangular excision at apex between two rounded 
lobes; of 2 round and subm'uminate. 

Following Kerreman’a table of the tribe in the ^‘Genera 
Tttsefltoruin,’' Cfjirioides is w^purated from all oilier deserib- 
o<l genera, except Cyria and Epieiomentis by having its an¬ 
tennal cavities small and rounded. From EpiMomentis it 
dilfera in having the 3rd antennal joint decidedly shorter 
than tito lat; the strongly biainuated front of prothorax; 
the proportiona of the hind tarsal joints; and the abdomen 
not earinated in any part. 

CvRiOTDEs REx-apinoTA, u.sp. (Text-%. 1.) 

Navioxilar, rather flat, smooth; nitid black above with 
the posterior aides of pronotum sanguineous and each ely- 
tr<m with 3 yellow spots, the first small, Bcwthnmeral (not 
seen from above), the second large and ovale, opposite 
lateral tooth and nearer rides than sixture, the third of 
same size and form as the second on posterior third. Legs 
and ttttdorride with long white hair, the smooth parte nitid 
bkek with metalHc refleetiona. Head carinated in front, 
furrowed on vertex, with large sparse punctures. Fro- 
tkomx 5 K 4j mm., widest at base, Insinuate at base and 
a|>isx-*mons strongly so at apex—the median Jobe of tfeia 
produced forward; scarcely (in <?) or not (in $) exrised, 
anterior angles acute (as seen fipmabove), rides veiy litUe 
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iMMiBbded in middle end emtMde behind; base with medial kbe euhangulate, peatericr 
angles widely acute (about 80’’); <yae with medial funw strongly impressedi ter- 
nunating in a wide depression near base^ sparsely punctate with larsie and deep gem¬ 
inate fflweae near posterior sides. Scu$€Uum invisible from above. ^>7vtro aligMy 
wider than prothorax at base, and thriee as Icmg, gently sinuate at sides and 
slightly widened behind middle, thame narrowed to apex—each apex atroni^y 
bidentatC; the interior tooth longer; posterior sides entire; disc striate-punctate, 
the punctures large on basal third, thence smaller and almost evaneRcent at apex; 
prostemum and apical seginent of abdomen coarsely, the rest of underside finely 
and sparsely punctate; fore-tibiae curved. Dimmaions: <?. 38 x $. 21 x 7 mm. 

Hah ,—Johnstone River, Queensland (Mr. H. W. Brown.) 

A pair of this Hne species, sent for identidcatiou from tiu* South Australian 
Museum, are the only examples I have seen. 

Types in the South Australian Museum. 

Stjomootcra AKWEtcoB?ns Saund. 

Specimens frm N.W. Victoria (Hattah, Sea Lake, etc,), are so laMled in 
the National Mus<*um, Melbourne, and exactly correspond with tlie description and 
figure. Tlie name is of no value for purposes of identification. 

Family TENEBRTONIDAE. 

Through the helpful co-operation of Mr. K. 0, Blair, of the British Museum, 
and by the specimens compared with type, sent for inspection, I am now able to 
correct mintakes of identification and to indicate further synonymy. Mr, Blair^w 
notes have further led me to a close re-examination of the species belonging to 
the closely allied genera Da^dnmi, Licinoma, Brycofyia and their allies, and this 
necessitates a considerable modification of the tabulations published by nu».* 

Caedids. C. sphaeroideft Hope = C, tuherculatus (hirt. 

This boach-dweller is found on both the East and West coasts of Australia. , 
I was misled by a comparison between fresh and abraded specimens. 

Hyoois. The species of this genus, though commonly found at the roots of 
maritime plants on the sandy sea beaches, are not so restricted. 'Phus I have received 
H, pallida Mud. from Narromine, N.S.W., and have taken if. puhesrenti Mad. 
(described, like the former, from Gayndah) in my garden at Darling Point. JI. 
hioolor Cart., originally from BotAny, I found again at Bumie, Tusmunia. The 
spedes vary much in colour and pattern, and while j)ointing out at least two 
synonyms, it is probable that a further reduction in tlie muuber of names may be 
desirable. 

TJ. bakeweW Pasc. = H, oceidenUdis Blackb. var. 

H, suh^parallela Champ. = H. Winapata Blackb. var. 

Regarding the first of theae it is evident that Champion's notesf refer to 
accidentdlia Blackb, which varies maeh in colour and markings, but is inseparable 
in form from concolorous examples that are found from Victoria to Albany. Re 
Bub-parBUeia Champ., Mr. Blair writes "at my request he [Mr, Chmnpion] "lias 
at the type and finds it identical with tariafftUa Blackb. except that in the 
latter the pale spots ate a little more extensive. The other form is oompkiety 
dark, wM the elytra eoriouaty irregular.*^ A new spikes is described briow. 

•Tran*. Koy. Soc. S. Aus., xxxviii., 1W4, p.»S84mi. 

fIVans. Bat. Soc. Irtmd., iB94, p.a68. 
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Phaennis fasckulata Champ. The female only of this species was described. 
I have lately seen a male example from Zeehaut Tasmania [Simson CoU., South 
Australian Museum] and 1 possess another taken by Dr. Ferguson in the Blue 
Mountains, N.S.W. The head has pronounced sexual characters as follows: 

cf. Head with three prominent horns; one, sharply conical, on centre of 
forehead, pointing obliquely backwards, and one on each side of bead, triangular, 
forming a projection over the points of insertion of the antennae. 

An emia oaulobioidkSj n. sp . (Text-fig. 2 .) 

Short, rather squarely ovate, black, pronotum sub-opaque, elytra rather nitid, 
upper surface sparsely clothed at sides with upright reddish hair. Head wide, 
labrum erident, epistoma with circular excision in front, without defined sulcus 
behind, and rounded in a single cui'\"e from the apical excision to behind the eyes; 
apical joints of palpi subulate, eyes large, almost completely divided by a narrow 
canthus; closely punctate; antennae short, joints trapezoidal, gradually enlarging 
to the 10th; apical narrower than preceding and widely ovate. Prothora^c widely 
transverse, truncate at apex and base, slightly narrowed at the former, sides 
rounded, all angles obtuse, densely and finely punctate, without medial line or 
foveae. ScuUUum triangular. Elytra convex laterally, of same width as pro- 



thorax at base, sides parallel, without evident margin, the whole finely punctate, 
with some transverse strioles; the punctures larger and less dense than on pro¬ 
notum, Epipleurae narrow, body winged, metastemuni coarsely punctate, tibiae 
dentate on outside margin, spinose and pectinate at the enlarged apex; tarsi with 
a few spiny bristles, claws very fine. Dimensions: 5—6 X 2i—3 mm. 

Hah.”W.A.: Swan Biver and Oeraldton (J. Clark), Yallingap. (R. E. 
Turner, in British Museum). 

Twenty specimens examined of this scarab-like Tenebrionid, sent to me, as 
also to the South Australian Museum, by Mr. Clark. I had already described 
this fts a new genus-and species, but a timely note from Mr. Blair, to whom I 
had sent a specimen, brought an additional example taken by Br. Tutner, with 
the information Anemia sp.(prob)n., near A. uardom and A, dentietdata 

WoU; but differs from both in having thorax much more finely and oiosely punc¬ 
tate. From A. it differs also in its shorter, more squat shape.” The 
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genus Anemia is widely distributed in S. Europe, Asia (Syria to India), Africa 
(widely) and America (Califomia). The above record is the first for Australia* 
It is found in sandy beaches or sandy soil. 

Types in the Coll. Carter. 

HyOOIB MINOB, n.sp. 

Shortly ovate, convex, opaque brownish black, elytra with some undefined 
reddish markings, chiefly in humeral region, antennae and legs red. Head oocrsely 
punctate, antennae stout, joints 9 and 10 transverse, 11th oblong oval. Proihorax 
emarginate at apex, front angles rounded but prominent, sides rounded, slightly 
sinuate behind, posterior angles rectangular, base bisinuate, disc coarsely and 
closely punctate, very sparsely pilose towards sides, with well marked medial 
sulcus. Elytra wider than prothorax at base, oval and convex, deeply punctate- 
striate, the punctures moderately large and round, more widely separated than 
usual in the genus, underside more finely punctured than upper surface. Vimen- 
sions: 2—2i x li mm. 

Hah. —Stra<lbroke Island, Queensland (Mr. Pottinger and II. d. Carter); 
Sydney (Dr. E. W. Ferguson). 

Six examples taken on the sea-beach near Bunwich (Stradhroke Is.), seem in¬ 
separable from th( Sydney specimen, which has long been in my collection as a 
probable sp. rujv. It shares with H. nigra Blaekb. the distinction of being con¬ 
sistently smaller than the other described species, while distinguished from nigra 
by its more convex and Muder' form and rounded sides of proihorax. II. bake- 
welli Pasc. is larger and has much coarser elytral sculpture with cancell ate ridges 
between the square seriate punctures, and with more angulate humeri. 

T y e in Coll. Carter. 

AhvmmntVB blajw, n.sp. 

Rub-parallel, depressed, pioeous above (elytra nearly black), undei’side, legs 
and antennae castaneous. Head closely punctate, eyes rather large, antennal orbit 
not prominent, antennae snbmoniliform, slightly and successively widened out¬ 
wards, not extending to base of protborax. Protk^yrar: apex truncate (as seen 
from above), base biidnuate, anterior angles rounded, posterior angles sub-rect- 
angular, widest at base, sides arcuateiy narrowing to the front; disc elosebs not 
very finely punctate, with two small basal foveae. Elytra of same width at base 
and about two and a*balf times as long as tho protborax; finely striate-punctate, 
intervals flat and minutely punctate; underside closely punctate, the prosternum 
coarsely, abdomen more finely so, tibiae very little enlarged at apex, their margins 
entire. Himensiom: 3i li (approx.) mm. 

Hah, —Townsville, Queensland (F. P. Dodd). 

Two specimens were sent from the British Museum, labelled as above, of a 
species that is difficult to place; and which T was inclined to think was a 
VlomoideB, but the shorter body and antennae, more transverse protborax pre¬ 
clude this. 

Type in British Museum. 

AliPHPPOBXTTS XAMUPHILA, n.Bp. 

Elongate-ovate, sub-nitid; head, prothorax, underside and appendages red, tho 
first often blackish; elytra pioeous, more or less suffused with red, tarsi luteous. 
Head coarsely and confluently punctate, eyes large, prominent and coarsely faceted, 
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epifttoutal suture amate and well-impressed; antennae extending nearly to half 
the length of prothorax; basal joints sul>-cylmdric—3rd sli^ly longer than 4th; 
gradually enlarging from 6th to 8th; Bth—^lOth wider than longt 31th largest, 
ovoid. JProthorax strongly transverse, truncate at apex, feebly bisinuate at base, 
sides evenly rounded, angles obtuse, disc closely knd coarsely punctate, without 
medial line, two large, shallow, foveate depressions near base. Scutellum large, 
curvilinear triangular. Mlytra wider than prothorax at base and about 3 tinieu 
as long, sub-parallel (or feebly ovate) moderately convex (narrow border not 
evident from above), stiiate-punctate, intervals lightly convex on disc, more 
markedly so at ludes; senate punctures large; intervals thickly punctate (giving 
semi-opague appearance to surface), tlnderside coarsely, inetastemum more 
sparsely punctate. Prostemum narrowly oompressed between coxae, the apex 
produced backwards forming an ellipse, fitting an arcuate triangular depression 
in mesofitemum, metaatemum channelled; middle and post mterct)xal proeeasos 
arcuate; legs clothed with longish yellow hair; tibiae with short spine at apex, 
posterior tarsi with claw-joint nearly as long as the rest combined. : 

4 X 1^2 mm. 

Hah, —N. Territc^ry: Stapleton (Mr. G. F. Hill); also British Museum; in 
hotli cases taken in cf dowers of Zemia, 

Five specimens from Mr. Hill, and two sent from the British Museum show « 
species that I place with much diffidence under XlpWrohms, 

T y p e in Coll Carter. 

Pl^ATrCILIB® mTBG«ICOLIUfl, n.Rp, 

'V 

Short, l)road, depressed, sub-parallel, nitid brown above and below; antennae, 
palpi and tarsi reddish. Head wide and convex, eyes small, surface —also 
that of pronotum—closely and rather coarsely punctate; antennae short, with 3- 
jointed clul>—less enlarged than in F. brevis mihi. Prothorax truncate at base, 
Bquardy emarginate at apex, anterior angles rather sharply advanced, sides 
straight—slightly wider at base than at apex, witlj narrow, horizontal, lateral 
border bounded internally by a dne sulcus, ike external edge entire^ disc without 
medial line or foveae. Seutellum small. Elytra of same width as and closely 
adapted to prothorax, punctate-striate, the intervals a little convex and smooth, 
the punctures in striae round, regular and doso. Under surface of head and 
sternum strongly punctate, abdomen sparsely punctate; fore-tibiae (at least) 
spinose on outeide edge. THmensions ; 4 2 mm. 

/fob.—Acacia Creek, MaePherson Ranges, N.S.W* (H. J, Carter;, Nh- 
tionol Park. Q'land, (H. Hacker) and Quaenaland. [British Museum (Chailenger 
Expedition).] 

Six specimens examined show a species bo close to F. hrevk Cart, that my 
own two specimens had been placed under that label in my cabinet. The two 
Queensland examples sent by Mr. Blair, who called attention to their diffewnca 
from F. hrevis, made me examine them more cloeely and tlie following dwtintitwas 
were noted:—Head and pronotum more coarsely piun^tate, antennal club 3- 
jointed: sides of prothorax entire; underside less coarsely and more aparsely 
punctate; size smaller. In my description of F. I omitted the 

fact that the sides of pfdtbomx are irregularly w'enuWd/while the an 

tennal club, as seen in %aza, is more or less 4«j(niited,) 

Types in CoR Cartek*, 
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PTKROHELAEtJS. 

fiyaonymy. 

(«) P. pZawi/.s Ble8B» = P. Pa8c = (t) P. bagotensis Blackb. 

(b) P» Kirby = P. pa»coei MacL == P. prwiwo!#Mff Poiic 

(c) P, dkpm Paso. = P. oM^nMna^fa Lea. 

(^) P. ^nsfts Germ P. fRamaomus Pase. = P. Lea. 

(tf) P. g€mn<3du» Blaekb* = P. aub-jimwctotu* Cart. 

(/) P. Mael. = P. Blaokb. = ( 7 ) P. ovoits Blaekb. 

(/i) fide Blair, (b) Mr. Blair writes: ‘^The type of P. pio^us Kby appears 
to be lost^ but I send a speeiiuen of what pasees with m for this speciest and 
with which 1 consider P. pruinosun Pasc. and P. pwcoei Mad. (det. H.J.C.) 
identical.’* (c) My own exampioB have been compared with Lea’s type and 
secondly with an example of dkpar ($) from tlie British Mninnim. An examplo 
of P. dispar <? (7) much smaller than the 9 (14 ^ 9 mm.) is identical with P. 
hfocbdhursti I^ea, but I consider this specimen to be doubtfully conspecihc with 
the female exaxi^»le sent., and Mr. Lea’s name should stand till further evidence 
ia adduced, (d) Mr. Blair states ^^The type of Pasc. certainly has 

Quito distinct jarranulas triatk Germ.).” An example oi* m€>ymomm sent me 
from the British Museum aienrees with my own example that has been coin;>ared 
with P. tenuistriatas Lea. (e) is oertaan from example sent of (f) 

fide Blair, with some doubt as to ot?ah>. 

P. serrm Pasc,—A specimen sent from the Britidi Museum is i<lentical with 
examples in my «>lkictioii from Walgrett and Narrabri, N.S.W. The type was 
described as from Victoria. 

P. (ijg'oaw? Pase.—An example sent is quite new to me, and in sij&e and form 
near peUatus Erichs., but has bead and tliorax more dearly punctate, the elytr; I 
xnoripns narrower, nil intervals quite flat, and seriate punctures much finer. 

PtbROHELAEUS INTEREITPTtTS, n.sp. 

Elliptic, depressed, subnitid, black, tarsi and apical joints of antennae red¬ 
dish. Head very minutely punctate, eyes separated by a space of about the 
diameter of one eye, antennae with last 4 joints enlar^d, 9th-10th round, llth 
oblong, elliptic. Vrothorux 3 74 mm., length measured in middle, base bisinu- 

ate, apex deeply omargiaate, anterior angles sharply produced—though slightly 
bhinted at extreme end; sides continuing the elliptic curve of elytra but slightly 
sinuate before the anterior angles; posterior angles acute and falcate; disc nearly 
smooth or merely microscopically puncture<l; foliate margins a little concave, rather 
wide medial basal impression and shallow foveae on each side of this. Scutellur% 
equilatero-triangular. Elytra of same width as prothorax nt base, widely orate 
and depressed, foliate margins wide and sub-horizontal; irregularly linear-punc¬ 
tate, with nine more or less raised intervals of which the 1 st, 3rd, 5tli and 9th 
ate more raised than the others, the Ist bifurcating at f^utellum, the 9fh costi- 
form; from halfway to apex these intervals broken up into rows of nodulea; be¬ 
tween the intervals are double rows of small punctures, those near suture very 
irregular; outside the 9th and limiting the foliate margins, a row of large punc¬ 
tures; abdomen finely strigose. HmeastoMa : (f.ld x 9 , ? 15 x id mm, 

Eed ).—^Forest Biw thstrict, W.A. (Western Aiistraliau Museum), also 
Bomberley District. W.A, 
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Two examples examined show a species rather closely allied to the Queens¬ 
land species P. arcanus Pasc., having rather similar elytral sculpture, but the 
form is more rei^ularly elliptic, ihe foliation less wide, the sides of prothorax 
feebly sinuate. In P, arcanm the lines of nodules are continuous throughout, ex¬ 
cept for the costate 3rd interval. 

Type (d*) in the Western Australian Museum, Perth. 

PtkROHKLAETJS KOmCOSTISj B. sp. 

Widely ovate, convex, reddish brown, head and pronotum black, palpi and 
legs rod, antennae wanting. Head and pronotum very finely punctate, eyes 
moderately distant (as in P. picem Kirby). Protharax transverse, foliage mar¬ 
gins wide and horizcmtal, anterior angles widely rounded, posterior angles pro¬ 
duced, but widely blunted at apex, medial line faintly indicated. Elytra of same 
width as prothorax at base, sides sub-parallel to halfway, widely rounded be¬ 
hind; very convex, foliate ttmrgins wide and horizontal, little narrowed behind; 
disc with 17 rows of punctures, besides a short seiitellary row; all, except this and 
extreme lateral row, in paii-s between costate intervals; the seriate punctures fine 
near suture, much finer than in pheua, larger towards sides, there as large as in 
piceus^f the suture raised, the 1st and 3rd costae flattening out on basal half, the 
rest carinate-orenulate on basal half; all costae nodulose on apical half, a single 
low^ of nodules forming a crest on eacdi raised iniervuL Underside lightly 
strigoae, apical segment punctate. Dimensions: 21 X 13J mm. 

Hah ,—Moree District, N.S.W, (Mr. F. C. Morse). 

A single specimen lately sent by its captor, is a very distinctly differentiated 
member of Macleay^s Beet. f.2. Species of broadly ovate form, and largely 
expanded mai^gins to both thorax and elytra. It is the only one besides arcanus 
Pasc., raucm Blackb., and interruptus {supra) in which the elytra have granules; 
arcanus is. however, much more widely oval, with the wide sutural interval con¬ 
fusedly punctate, and the suture itself nodulose inter mnlta alia; raticus has n 
totally different wnilpture. In size and foliation it is near piceus Kirby, but u 
more convex. It differs from interru2)tus (supra), which has the costae clearly 
interrupted, leaving island nodules. 

Type in Coll. Carter. 

pTEKOHELAEtrs OJJLOKOUS, n.Sp. 

Elongate paridlcl, whole surface rather nitul black, legs very nitid; antennae 
—especially apical half—and tarsi reddish. Head finely punctate, eyes separ¬ 
ated by a space oCabout half the diameter of one; antennae with third joint as 
long as 4th and 5th combined, 2nd—6th linear, 7th obcouic, 8th—10th enlarged, 
ovate, 11th elongate ovate. Prothorax ( 4 X 9 torn.), omai^inate at apex, bisinu- 
ate at base, widest a little in front of base, thence converging lightly to base, 
more strongly and arcuately to apex; base nearly twice as wide as apex (9:5); foliate 
margins wide and slightly concave, extreme margin reverted: anterior angles 
prominent but bluntly rounded, posterior sharp and sub-rectangular (feebly fal¬ 
cate) ; disc nearly smooth, very minutely punctate, medial line .dearly impressed; 
two deep triangular foveae at base. ScuteUum very large, curvilinear triangular. 
Elytra slightly wider than prothorax at base and about four times as long, sides 
parallel for the greater part, margins very narrow, slightly widened at the shoul¬ 
ders, there forming an obtuse angle; disc coarsely striate-punctate, with about 18 
sub-obsolete striae, ineluding a short aouteilary and a lateral row of larger puno- 
tuw, seriate punctures round and deep, becoming finer at shoulders and apex, 
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humeral gibbus pronouncedf intervals flat, except the Hutural, 4th, 8 th, aud I2th| 
these wider than the rest and more or less oostate, the sutural costa bifurcating at 
the scutellnhi and (Continuous to the basej proetemum shari)ly carinate and lightly 
transversely rugose, basal segments of abdomen punctate and strigose, apical 
segments very finely punctate. Dimansiom: 21—22 x 10 mm. 

T/ah.—Oiijgken, Blue Mountains (R. B. Carter), Blue Mountains (Mr. 
Deuquet). 

Two examples show a species that I have hitherto hesitated to distinguish^from 
memnonitte Paec. (== tristis Gterm.), but with the information lately acquired from 
exam}>les sent by Mr. Blair, it is evidently not that spades. It belongs to 
Macleay^s Sect, ii., Sub-section 1, and is nearest to the Tasmanian species P. 
retch ei Brcme, from which it is chiefly distinguished by ( 1 ) more nitid surface, 
and wider form, ( 2 ) more clearly channelled and foveate pronotum, (3) narrower 
elytral margins, ( 4 ) considerably larger seriate punctures. 

Type in Coll. Carter. 

HeLAEUS LATIFOLirs, n.sp. 

Widely obovatt, sub-nitid brown black, elytra with short upright fine bristles; 
tarsi, apical joints of antennae and tarsi reddish, underside opaque black. Head 
densely and finely ))unctate, antennae with 3rd joint as long as 4th-6th combined; 
joints l)eyond 8 th wanting. Prothoroa* 5 x 9 nim.; foliate margins wide, in c? 
arcuately narrowed from base to apex, in ? expanding in front of base, thence 
widely rounded to apex; disc and margins very finely and sparsely punctate; the 
punctures on margins bearing each a short bristle, foliate margins a little concave 
and raised at the edges, anterior processes concave above, overlapping and 
rather sharply rounded at apex, posterior angles falcate and overlapping elytra; 
disc with feebly-raised carina terminating behind in a small, narrow, rounded knob 
in fi'out of basts the latter widely bishiuate. Scutellum widely transversely oval. 
Elytra of same wddth as prothorax at base and more than twice as long; obovate, 
shoulders obtusely rounded, margins w*ide, concave and i*eflexcd, more minutely 
setose than those of the prothorax, eat^h elytron separately rounded at apex, disc 
with suture carinate and two strongly raised carinate costiu^, these sub-parallel, 
less than 2 mm. apart, slightly diverging at scutellum, and suddenly terminating at 
apical third; space between costae, as also area between costae and margins, 
coarsely punctate, each puncture producing a short reddish bristle, the extra- 
costal Bpaces with two or throe ill-defined longitudinal ridges. Abdomen densely 
punctate, in’osternnm finely shagi'cened, cpipleurae coarsely and (dosely punctate. 
I>{mcasiows: 18 X mm. 

Hah ,—Margaret River, Western Australia (Mr. J. Clark). 

Two examples, the sexes, show a species neai* H, yiletii Cart., but difitt*ring in 
( 1 ) much wider foliate margins of prothorax and elytra, ( 2 ) shorter and less 
widely separated elytral costae, (3) much more coarse punctures on both elytra and 
epipleurae. Though the dimensions appear the same as those of H. gileni, the 
ftpecies iB really more elongate and nearer H, frenchi Cart, in ootlhie, the width 
being largely due to the very wide margins shown by the following comparison. 
In 21, giUni the width of body and of combined margins arc 0 and 2 wm, respect¬ 
ively. In H. latlfoUus the corresponding widths are 7J and 3J mm. 

Type <f in Coll. Carter; $ in that of Mr. Clark. 

Mkkea»CHUS, n.gen. Tenebrioninaruni. (Text-fig 3,) 

' lightly obovate, depressed; antennae long (extending nearly to base of pro- 
thorax), 3rd joint very little longer then 4th, apical joints widely oval and flat- 
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tened; epiH|ii«ua arctt»ta (eoncAve) ia fmit, witiaout marked mkm eepara^ 
loreh&ad; mentum carinate in middle^ its udas str^t and narrowing to apex-^tbif 
bilateral, forming a triangular notch; all palpi with apical jointe aecunfornu 
Front coxat^ round, poaterior tranaveiaf^ all cogae furn- 
iabed with troehantins. Proatemum convex, produced 
between fore-coxae into a blunted proeesB, received into 
a triangular meHosternal notch; mid-intercoxal proeesa 
widely, post-intercoxul proceas squarely rounded, abdomen 
with wide longitudinal depression; fore-tibiae strongly 
uent and enlarged at apex, post-tibiae curved and strongly 
tomentose within, all tibiae shortly bispinoae at apex; 
elytra sulcate-snb-pmwftate* A genus quite at variance 
with any other yet described. More ovate than H^paulcw^ 
lass BO than Aaphalwf, more depressed than either, its 
most striking features are the combination of the ti«ual 
Tenehrioninae characters of the head, body, and strongly 
curved tibiae, together with more elongate antennae and 
a sculpture stti r/fnerh, 

MuNKAROHCS IMFHESSO-BITLOATUS, n.Bp. (Text-tlg. 3.) 

opaque black above, nitid beneath, glabrous; antennae, 
oral organs and tarsi picoous. Head large and flat, labrum 
emarginate, epistoma arcuate, its sides advanced; antennal 
orbits yride and depressed; eyes narrow and transverse; 

Text-fig. fi.j upper surface—^like that of pronotum— uniformly very 

Menearchu^s densely and finely punctate. Prothorax: 5X7 mm. 

prgsso^sttkalus. (length measured in middle), arcuate emarginate at apex, 

hisinuate at base, anterior angles sub-acute, tips bhmted; sides evenly rounded, 
widest at middle, posterior angles rather widely acute and produced so as to over¬ 
lap slightly the elytra; lateral border narrowly raised—not sulcate within—-still 
narrower at base and obsolete at apex; disc with a faint indication of medial 
channel. 8mtelhm convex, strongly transverse, punctate. Elytra slightly wider 
than prothorax at base and two and a-half times as long, widest behind middle, 
epipieural fold forming a marked but wide humeral angle; with 9 sulci, in¬ 
cluding extreme lateral one (besides a very short ftcutollary sulcus); the intervals 
(‘venly and roundly convex and impressed on sides by shallow sub-punctate im¬ 
pressions, these more pronounced laterally, the two outside sulci definitely punctate; 
intei valB everywhere covered with dense system of fine punctures a« on head and 
pronotum. Undersurface and legs closely punctate, abdomen more coarsely and 
loss closely than upper surface, hind femora dentate—a line of tomentum extending 
Irom base to this tooth; fore-tibiae ha>dng apical third abruptly bent inwards and 
thence much enlai^, mid-tibiae triangularly enlarged at apex, posterior tibiae 
strongly curved, widely dentate near baae, with a line of coarue tomentnm on inner 
edge; three basal joints of front tarsi enlarged, basal joint of hind tarsi about aa 
long as the 2nd and 3rd combined. Pimmsions: 19—20 x 7j—g 

Hab ,—New South Wales (Mr. Deuquet). 

Two <f spedmeim taken by Mr, Beuquet, one of which has been generously 
placed, at my disposal. The tibial characters alone would distinguish this unusual 
imM fV(mi any othwr Australian member of the fmehrhmdae. 




vt n. J. CAKnat 


T 7 p 6 in €oU. Carter, ll w oafortnnate that ^ caplur of tliis fine ftpoem 
did net afUx a IcMatlity label to hk epeenaena^ and in eenBequenee there ie sone 
doubt as to the exact habitat^ but Mr. Benquet fkinka that he took them near 
.Mti^oa (Upper Nepean River). 

MSKKPHXLUS X^OKQIOCUiLlB, n. »p. 

Elongate, Huh-parallel, nitid black; antennae, palpi and tarsi caetaneouH. 
ifead closely and finely ptmetate, widest in front ai eyes, these not pronunent. 
Prathorax very convex laterally, etrongdy taxd widely produced in middle at apex, 
base truncate, anterior anglea obaolete (widely rounded ofT); sides nearly straight 
(or feebly arcuate) on apical half, narrowing eonaiderably and rather abruptly to 
l)ose, posterior angles widely obtuse; basal border narrowly raiseu, lateral border 
not seen from above, disc evenly and finely punctate, without any sign of foveae 
or medial lino. Scutellum triangular, punctate. Elytra wider than prothorax at 
hase, and about twice a» long, humeri sharply rounded and prominent and 
a little produced forward; sides parallel to near apex, with very narrow 
horhsonta) border; disc striate^punctate, with 8 deep striae bosides a 
short scutidlary stria on each elytron, containing rows of largo punc¬ 
tures crennhiting the sides of interstieea and rather irregularly placed, 
those near suture more closely placed, more widely separated in external striae; in¬ 
tervals raised but somewhat flattened above, and minutely punctate. Pro- and meta- 
stema smooth, the latter with medial depresaian; abdomen finely punctate, each seg¬ 
ment mth a roie gf large punctures on front margin^ a similar rov) surrounding ike 
hind coxae. Dimensions: 1()— 11 X —4 mm. 

Hab, —Kellerberrin, Western Australia (Mr. W. Orowshaw). 

Three specimens examined show a very distinct species nearest to M, coeru- 
hscens Haag, but clearly differentiated by the longer and more cylindric prothorax, 
wider head (in coeru^soens the head m widest at the eyes; in longicoHis the can- 
thus extends laterally in front of but beyond the eyes), coarser elytral sculpture, 
besides the unusual eharacter of the rows of large punctures at the margins of 
alxdominni segments. 

Type in Coll. Carter. (N.B.—^The colour of M. euerulescenit Haag varies 
from blue to black—the latter being more often seem) 

Brises. In my revision of the Tenebrioninae* the table of Brises, line 4, 
should read **4(6) Elytra Inbostate'' (for bicostate). 

VypkaUmae. In my revision of this sub-familyt the numberb on Plate vh, 
corresponding to the index, p. 105, were misplaced, and should be read in vertical 
oolumna downwards, instead of in borixontal rows. 

Oapidm. From a eompanson with type, it is clear that my original identifica¬ 
tion of 0. eh^someloidm Paae. was erroneous. 

In eonaeqaence, Q. ehrysoimlotdes Pose. 0. paro^^soides Cart., and 0. 
chrysomeloides Cart, (nhe Pace.) requires a name, and is defined below, The 
genus Qspidus placed by its author in the Melaeinue, ohoold be classed, as 1 now 
consider, with the Oyphaieinae, near Rolbophaaos. 

Osmtra KAJtxt, u.sp. 

Widely ovate, very convex, nUid eastaneous bronxe above, less nitid betocath 
and gather densely clothed with short recumbent golden hairs. Cmnpiired with 0. 

*Thasa Pvoo., IfiK p.4e. 

fTboeePsee., xxxvtfi., IWO. 
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chryaomeloides Pas«. the head is less coarsely rugose, the prouotuiu is minutely 
and lightly punctured and more nitid—^the former rather strongly depressed be¬ 
tween the eyes, the latter with only a faint depression near base to indicate the 
medial channel, the foliate margins transversely rugose. Elytra with shoulders 
obtuse, the sub-obsolete costae even loss obvious, the disc much moiNti finely punc¬ 
tate, without anywhere a sign of linear arrangement. Dimensions: 15 x lo nun. 
Hah, —Cooktown, Cairns, etc., N. Queensland. 

A species easily separated from 0. chryHomeloules by its larger form, brighter 
colour and much finer puncturation. I have O. ckrysomeloides from Townsville, 
Brisbane and Tambourine Mountain, 8. QxieensJand. 0, yibbus Blackb. from Cape 
Vork is even more convex than major, is eastaneoiis, not metallic, with black 
markings, and coarse irregular punctures- The three species may be distinguished 
as follow:— 

1-^-3 Concolorous and metallic. 

2. Coppery bronze, pronotum closely and finely rugose. 


Hab.—S. Queensland. chtysomeloides Pasc. 

poropsoide^ Cart, 

3. Castaneous bronze, pronotum very lightly punctate . majors n.sp. 

4. Non-metallic castaneous with black maculae.. .. ,, gibbus Blackb. 

ADELIINAE. 

C A K P I O T M O tt A X. 


(a) acutangulm Bates == V, comtrictua dart. aeripennis Blackb., var, 

(b) C. aenem Bates C, coeruleo-niger Cart., vor, A == C. macleayemis 
Cart., var. B. 

(a) The first of these is certain by a comparison of specimens by Mr. Blair. 

I was misled by three inaccuracies in Bates’s description.- -(1) the colour is not 
bla<^k, (2) there is a sulcus between margin and disc of prothorax, (3) the 
habitat is not Brisbane. In general C. aeripennis Blackb. differs from actUangu^ 
lus Bates in the tbllowing re8pe<ftii,—hind angles of thorax less wide, nan-ower 
sinuation, extreme border thicker, with a characteristic carina at anterior angles, 
noted by author. However, these differences are so modified in some examples 
that it must be confessed that the distinctions are in some cases evanescent. I 
took a large number of acutangulus at Capertise, N.S.W., and some dossens of the 
typical (lenpennia at Mount Wilson, Blue Mountains, ^ 

(b) These are well-marked colour variations in fresh examples, but I can 
find no structural differences whatever between the throe. 1 found the first two. 
aeneus and coemleo^fdger, in separate batehefi—uever in company-some mile or 
two apart; at Bullahdelah, Fort Stephens, while maeleayerms occurs from the 
Macleay River to Coraki on the Richmond, The typical aeneus has a blue-bltu?k 
thorax, with brassy elytra; coemleo-mger is wholly blue-black, while macUayenm 
is a bright bronae, often with brassy gleam at sides. The varietal names should luj 
retained. Pour new species are described below. 

Adelium mlcsomoides Kirby ==? A, hkolor Cart. (The latter is, I think only 
one of tlie many varieties of the former having red antennae.) ^ 

Adelium anguJatum Blackb. My notes on this species* were based on o mis¬ 
named specimen given me as angulatum by the late Canon Blackburn. This is 
certainly anguUcolle Casteln. The type of angulaitim, Mr. Blair writes, “is cer¬ 
tainly not A, angulkoJh Caatelu, It resembles in thorax and elytra A, setftaU- 
mm Pasc., and is, I think, the same species.” ’ " 

•These ProcM xxxii., 1^, p.369, and Trans. B. S<i. S, Auai7xxjrviu.7ioi^ 
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Seifotftma Pasc. ^ 8. denticollh Cart, I now consider the latter 

as merely a variety of the former (a Victorian species); and that Mr. Bnboulay 
was mistaken as to the locality of capture. 

Cabwothokax mahoinatdh, n.sp. (Text-%. 4.) 

Elong^ate-ovate, polished black, antennae reddish-brown, tarsi with red tomen- 
turn beneath. Jle<xd smooth on front, minutely punctate on clypeus, the latter 
produced in middle, the usual frontal iihpression deep. Pfothora.K cordate^ wided 
before middle, arcuate-emarginate at apex, front angles rounded, sides well 
rounded, sinuate beliind, dentate posterior angles pointing obliquely backward; 
foliate margins divided from disc by snlcas, lateral border wide and nmnd, disc 




Toxt-fig. 4, Cardiothorax nuirginatus. 

Text-fig. 4rt. C drdwthorax ivaUkenaer ii Hope. 


with fine medial sulcus, a transverse sulcate impression parallel to and near base, 
and two deep triangular foveae near hind angloiJ. Scut ell urn v itlj a single largo 
puncture, Elvira slightly wider than prothorax at base, humeri obsolete, sulcate, 
intervals of uniform width, flat on disc, a little convex at sides and apex; under - 
side smooth. Dimemions: 1(1—17 x 5 ^—g mm: 

Hah .—Mittagong (Mr. Deuquet); also Blue Mountains (H. J. Carter). 

Two examples from Mittagong, and a specimen 1 have from Newnes, M^hicli 
I think is coxispeciflc, are allies of the common Sydney species C, ivahkcnaerU 
Hope. The following distinctions necessitate a specifle name: 


marginatus, 

Colmr. Polishod black. 

Clypeus, Produced in middle. 

Proihorax. Border wide. 

Transverse sulcus near base. 
Latero^basal foveae triangu¬ 
lar, running into lateral 
depression. 

Elyira .—With 7 flattiaih intervals on 
disc; space beyond these 
smooth, with the usual lateral 
striae. 


walckenaerii (Text-flg.4rt.) 
Sub-nitid broaze-black. 

Widely rounded. 

Border narrow. 

None. 

Basal foveae elongate (parallel to medial 
line), not (x>nnected with lateral depres¬ 
sion < 

With 8 convex intervals; space beyond 
these with 2 rows of large punctures, 
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The sexual distinotion is very similar but less deflaite than is the ease with 
C. walckenaerii, 

T y p <! s in Coll. Carter. 

Cakuiotuokax metalucus, n.sp. (Text-%. 5.) 

Elongate-oval; above metallic blue, sometimes with violet t)r brighter sheen 
towards margins, underside bUude, anteimao fiiseous, tarsi clothed beneath with 
red hair. Hmd fhiely punctate, frontal impression sharply augulate, a seta near 
each angle on epistoma; a round fovea between eyes and a few foveate punctures 
on forehead, mdi?uual joints pear-shaped, Srd nmeh longer than 4th, and sub- 
cylindrie, lltli half aa long again as 10th, ovate-acuminate. Prothonu' 3X4 mm. 
widest in front of middle, arcuate-emarginate at apex, base angulate and nar¬ 
rowly marginal, sides moderately rounded, converging to base, anterior angles 
roundofl. posterior obtuse, undentate; lateral foliation narrow, w^lthout separating 
sulcus, and bearing two or three setae; disc with well marked me<lial sulcus, and 
basal impression near angles, sometimes with a few shallow imi>ressions on each 
bide of middle. Scutellum convex, elongate, rounded behind. Elytra rather nar¬ 
rowly ovate, shoulders obsolete, epipleural fold vei*y narrow, witli 9 wrell-mnrked 
Bulci on each (the 9th on the sides), intervals evenly convex, the first tw(> and 
sixth continuous to apex, 3rd joining 6th on declivity. Underside smooth; legs 
without sexual characters. Dmemiom: 13—14 X 4 —mm. 

Hab .—Bunya Mountains, S. Queensland (Mrs. Holder, Mr. R. Ulidgo and 
H. d. Carter).’ 

Tw'cnt.v specimens taken by the author, besides thos(* taken by the ebove, 
during n camp of the Royal Austaalasian Ornithologists’ Union. The spoeios can 
only b<^ confused with (\ coeruUo^niger Cart., which, however, lias a truncate base 
to the prothorax, with dentate posterior angles, each tdytron wdth only five clearly 
defined sulci inter alia. 

Types in Coll. Carter. 


Cardiothohax RKauLAius, n.sp. (Text-fig. 0.) 


Elorjgate-ovide, opaque brown-black, antennae and tarsi brown, legs and 
underside nitid black. Head with epistoma rather sharply produced in front, with 
rhomboidal frontal impression; antennae having joint 3 half as long again as 4, 
Prothoraa^ arcuate-emarginate at apex, feebly arcuate at base*, anterior migles 
rounded, sides well rounded at middle; posterior angles narrowly dentate, with a 
small blunt tooth directed downwards and outwards; foliate margins horizontal 
with narrow nitid border throughout; disc rather flat, with a medial sulcus, two 
small foveac on each lobe (more or less connected by a depressed line), end a 
wi<1c depression between disc and foliate margins. AScutellum oval. Elytra sul- 
cate, with nine regular convex interval, the lateral three narrow; epipleurae and 
underside smooth. Dimemions: 15—17 X 5—5J nun. 

f/nb.—Toronto (Lake Macquarie), 90 miles N. of Sydney (Mr, Bouquet). 
Five specimens examined—showing no marked sexual distinction—of a species 
very near C\ aliernatm mihi. but clearly differentiated as follows:-™ 


re^ulari^, 

mad. Narrower and more pointed. 
Antennae. More slender, 

Prothorax, Anterior angles rounded. 

Posterior tooth narrow. 
Elytra, Intervals^ sub-equal. 


aUernatus, 

Wider and squarer. 

Stouter. 

Anterior angles sub*acute. 

Posterior tooth wide. 

1st. 3rd ^ 6th evidently wider than rest. 
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Text-fig. 5 Cardiothorax metallicus. Text-fig. 7. C. unUulatkostk. 

Text-fig. e. C, regularis. Text-fig. la. C. huwcraHs BiiteH 


•The 3rd anJ 5th olytral intervals are slightly wider than th'^ adjaeeut inter¬ 
vals near the base in many spp. (indnding TegaXans)^ hut this is quite diiferent 
from the eddent olternute inequality shown in alternatus. 

Types in Col). Carter. 

Cardiothorax OND0nATi(X)RTis, n.sp. (Text-fig. 7). 

Elongate, opaque black, costae of elytra and abdomen nitid black, tarsi and 
apex of tibiae clothed with golden toinentum. Head: frontal impression square 
in front, rounded behind, containing a triangular impression within, clipeus 
rounded in front, rjither prominently angulutcd at sides in front of eyes; antennae 
stout, 3rd joint not much longer than 4th, 4th—10th more or less oblozig ovoid, 
lltfa scarcely longer than 10th. Prothorm; (6 mm.) eordifonn, wider at 

apex than at base, widest about middle, arcuate-emarginale at apex, base aub- 
tnmeato (except at angles), anterior angles widely rounded, sides gradually widen¬ 
ing to half-way, then strongly sinuately narrowed, the posterior angles forming a 
strong triangular tooth bent diagonally outwards and a little backwards; I'oliate 
margins wide and up-turned, separated from disc by a wide depression; extreme 
border nitid and thick; disc with deep medial sulcus, and a linear depression on 
each .side of this, besides two large, triangular, basal foveae. Elgtra considerably 
wider than prothorax at base and nearly 24 times as long, obovato and fiat, buineri 
(formed by epipleural fold) very prominent and irregular (the right clearly angii- 
lato, the left rbunded and ear-like); each elytron with nine raised, creuiilate or 
wavy costae—the 1st, 2Bd, 3rd, 5th and 7th more sharply raised than (he rest, 
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e^pomally the 7th; the 9tfa (on side) not visible from above} the external eostae 
less wavy than those near suture} the wide depression between costae of irregular 
width, the 6th and 7th wider than the rest, and showing faint, obsolescent, punc¬ 
tures; undemde smooth, prosternum opaque. Dimenmom: 19 x 7 nun. 

TIab. —Moruya, New South Wales (E. H. MacD. Murray). 

Two exazqples were obtained by Mr. W. DuBoulay, of which one was kindly 
given me some years ago. At the time, I erroneously identified it as C. humeralis 
Bates, but the true humeralis has lately been clearly identified by the courteous 
help of Mr. Blair, to whom I sent drawings of the two species to compare with 
the typo (no Australian Museum possesses a specimen). Bates's species has a 
very differently shaped prothorax {see fig. 7a), while the elytra have 8 uniform 
coatae, scarcely, or very feebly, crenulate, with narrower sulci of equal width. 
The only example T have seen (exeej^t the type, in 1907) was taken at Fort 
Macquarie by Dr. E. W. Ferguson and Onerously given to me. The two specie's 
are, however, allied and belong to the same section of my ta>)ulation, (N,h \—In 
this section there are no external sexual characters.) 

T y x» e in Coll, (warier. 

Oauwotjiorax KXCJ.srconws, n.sp. 


Obovate, depressetl, opaque blatdc above, undcwidc nitid. Head with pro¬ 
nounced stinnip-shaped impresHiun on front, this outlined by deep sulcus; an¬ 
tennae very stout, joints oval, 3rd longer than 4th; clypeus sub4nuicate. Pro- 
thorax —length in middle slightly^less than width; widest near front; foliate mar¬ 
gins wide and obliquely raised, separated from disc by wide sulcus, anterior angles 
widely rounded and produced, lateral recurved border moderately wide; sides 
arcuately converging behind, with a wide notch or excision preceding the acuta, 
outwardly-directed, hind angles; base sub-angulatc (scarcely coarctate); disc with 
■wide and deep medial sulcus and a short sulcus on each side of this. Scutellum 
transverse, with a triangular depreesion behind it. Elytra widely obovate and 
rather flat, considerably wider than prothorax at base, shoulders formed by epi- 
pleural fold squarely rounded, each elytron with 9 rather shaiqily raised nitid 
costae, those near suhire feebly undulate, 1st to 5th suhgeminate, divided by fine 
suleate line, the Bth short, extending from half-way to the apical declivity, the 9th 
starting immediately behind epipleural fold and forming a limiting border to the 
elytra throughout; between the 9th and the epipleural fold a wide convex interval 
bounded on each side by a row of foveato punefureK, Underside smooth, 
simple. Difoensiotts: 21 8 mm. , 

liah, —Eidevoid, South Qufeeneland (Australian and Queensland Mu»eum«). 

Two examples in the Australian Museum and one in the Queensland Museum 
can only be confused with C. quadridentatus Waterh. from Port Bowen, which 
they resemble in form, colour and in the curiously excised posterior sides of 
thorax. The following comparison will distinguish them. 


C qmdrideniatus. 

I^oihorax. Anterior angles acute and 
prominent. 

Lateral border sulvobaolete; 
base sub-tnmeate. 

Elytra. Alternate intervals costate. 


C exciskolHs. 

Widely rounded, less prominent. 

Lateral border moderately thick; base 
sub-angulate. 

All costae uniformly raised. 
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LieinomUf DMdrosiif, Br^copia and VirKfria. 

genor» were ineuiticiently defined^ while he omitted Vaerirom from 
his tabulation of the group* though Bateses genus was published aome six months 
earlier. Of Dinorta its author stated ^Very similar to Br^copia and only to be 
distinguished by the pilose tarsi.’^ Of this distinction Mr. Blair writes ‘*on an 
examination of the types I faU to perceive.” My own specimens, gummed on 
cards, had not hitherto been critically examined; but having now closely examined 
/>. picta Pasc. and B, pilo»eUa Pasc. under a Zeiss binocular, I cannot separate 
them on this tarsal character, both showing hairs together with a short 
toraentum. It is clear, therefore, that the name THnoria should be sunk as a 
synonjTU. From a specimen sent from the British Museum it is certain that B. 
diemenensia Cart, is the same species as /?. Melioides Pasc. Of the latter Mr. Blair 
writes **the type is from Queensland though we have 8 spocimens from Tasmania, 
and one from K. George^s Sound.^' I think that the Queensland and Western 
Australian localities are probably label mistakes, the species of Bryoopia being, 
in genera], localised; thougli I have one species, B, imnuta Lea, from Sydney, 
Mulwala (Vic.), and Barosea (South Australia). 1 had always been puzzled 
<iver 1), coelioidea, and my difficulty was enhanced by the fact that another species 
from Tasmania, described below as B. hfixatjonHj has, in the form of the pro- 
tliorax, a much closer affinity to D. picta than the real I), coelmdeH, 

A close re-examination of all the species of Daedroms and Licimma avail¬ 
able, in conjunction with Bates's very detailed generic description, iiaa had a some¬ 
what disturbing effect on my previous ideas, which had been formed on a too 
prominent consideration of what now appear to me as se<H)ndary characters, 
antennae and sculpture. My predecessor Blu<dcbum evidently held similar views, 
since the two insec^ts he described as Daedroais are both Licinomay and indeed one 
of them, D, vietoriatf is a synonym of L. nitida Pasc., the genotype of Licinoma* 
Mr. Blairis note on this is nitida Pasc. is certainly generic with Blat^kburn's 
type of Daedroais victoriae .... and in my opinion victoriae should not be more 
than a var. of nitida (the punctnration of the thorax is a little coarser and less 
Tegular.”) The two genera are to be disting\nshed oh Follows i — 

Da4!drosu . /. k iiioinv. 

Pt^oOmrax. Emarginate at apex; sides Not cinarginate at apex; sides entire, 
crenulate. 

Humeri. Prominently dentiform. Rounded. 

Other characters wffiich differentiate the great majority of specie.^ lie in the 
antennae, tarsi, sculpture and clothing. In Daedrosis the antennal joints are 
round and coarse with an unusually larg^ terminal joint. In Licinoma the joints 
are olwonic or triangular with terminal joint of moderate size. Concerning the 
tarsal joints, Bates states (under Daedroais) ^^The comparative length of the first 
and last joints of the posterior tai*8i does not appear to he a character possessing 
any g<?neric value. In Thoracopherus [now Cardiothorax] the first joint is longer, 
equal to, or shorter than Uie last, according to the species, and even, I believa, 
according to the sex.” I have just examined both sexes of IB species, including 
7 species of that author, and find m every case that the first joint is longer than 
the last. Again it would appear that this comparative length of joints is a 
generic test. In Dnedroain (/.r, in the species included below), also generally in 

^ Ann, Nat. Hist,, (4), Hi., 186», pAU. 
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LepiogaHtfuHj th« iii'sfc joint is shorter than the last, while in Lidnoma and Bry* 
oopia the tlrst joint is either greater or (in a few' eases) of ecjual length to the 
elaw joint. Tile .'eulpture of IJaedro^ift is generally eoaorse, with more or less 
pilose clothing, wliile tlie spe('it‘s of yJcAnoma are generally glabrous, with flue 
sciiliiture. Brycopia is distinguished from both Daedrcms and Lioinoma by the 
round (as seen from above) and generally prominent eyes, the prothorax is not 
emnrginate at apex, and the species are generally small or, and of shorter form. 
Tile sculpture is generally eoarse (except in the femnratn, mnor group), and the 
surf nee glabrous, or pilose; the apical joint of the antennae is of moderate size, 
the other joints in general more or less xnoniliform. In this ditlicult group of 
genera there are cases where some compromise is necessary,* at least so far as the 
secondary characters, referred to above, go, as the preferable alternative to the 
erection of new genera on fine distinctions. 

The following synonymy of the group has been investigated:— 

Brycopia == Dinoria, 

Brycopia (Dinoria) coeliouUs Pasc. B. (Uemenenais Cart. 

fJemoma nitida Pasc. “ var. Daedrosis victoriae Blackh. 

L. (Daedrosiii) monticola Blackh. — L. }iuncta4att>ra Cart. 

L, data Pasc, = L. vhla-cea MacL 

In the last case 1 compared the specimen of elata from the Britisli Museum 
with specimens labelled elata Pasc., and tlie ty^xe of violacea in the Australian 
Museum, and note that elata was coriwtly named and that the type violacea ts 
merely a larger specimen of the same sixeeies. 

On the Bunya Mountains Queensland) hist October, I toi>k 3 examples of 
a Lmnoma which may at preaent he called L, elata Pose, vor., but which di€er 
from the typical form in the following charaeters:—fl) Antennae and tai'si black 
(or neoidy so)—red in L. elata; (2) sides of prothorax less widened in middle, 
less abruptly narrowed behind. J had described this as new, but its sculpture apd 
form approach that of elnta so closely that it is inadvisable to separate it liy 
name, 

In Daedrosis my tablet must he cancelled; eight of the nine i^pecies I'ccorded 
there Ixdng disposed as folhws :—Daedrods crenato-siriato Bates === D. amhiytui 
Bales —“ !). pyymaea Haag. 

D. anyulata Ciu't. is a Bryeopia^ while Leptoyustrm was incorreHly pl»u»ed as 
synonymous w’ith Daedrom^ and is a distinct gonufl, differentiated by the complete 
absence <if (1) hind angles of thorax, (2) shoulders, the naTTowing of both 
segments in this region causing the “pedunculation” stated by Macleny. Besides 
tlw original L. mastersif my Daedrosis apiformis and D. hiruaia must he ti'Oiis- 
forrod to Leptoycoflrm, and the following new^ Kpecu's added, wdnJe the species 
identified by me as Daedrosis ntontieola Blaekb. is described l>eiow as />, anten- 
tialis. Daedrosis interrupta mibi must be transferred to Adelium. 

Tn regard to the DnedroHis synonymy above, there is little doubt that the fine 
distinctions made by Bates for disappear in the examination of a 

long aeries, the Blue Mountains forms being generally darker and larger. The 
small fonns taken on the coast, that I had identified m pyyrmeaf happened to be 
more pilose, but Mr. Blair considers that they are not specifically distinct from 
the type of crenaio-striata* DaedrostM now% therefore, contains two speoies, the 

*See note, Infra, on A, truHCa/a* 

tTi-Hue. Roy. Soo. S. An*., xxKviii,, 1014, p.iiaS. 
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genotype and 1). antennaiis, easily distinguisheti. Maeropetm has the pronounce i 
toothed humeri as in DaedroMs, together with the unusual development of the api¬ 
cal antennal joint; but 1 do not think these genera sliould be merged, heptoffm- 
Licimma and Brycopia are now tabulated below. 

Table of Lepfojs^asirm^ 


1—5 Elytntl intervals raised (sub-costate). 

2"“~4 Colour bronze, 

3 Pronotitm coarsely punctate... vtasiersi Mad. 

i Pronotum finely punctate. orcidentalisy n.sp. 

5 Colour blue ..,. 

6 8 Elytral intervals flat. 

7 2nd and 4th elytral intervals impunctate .. .. /limulns Cart. 

8 All elytral intervals coarsely punctate. api/ovmis Cart. 


LKTOKUSTRLT.S CYANTKrs^ 11. Sp. 

Narrowly elongate-ovate, body pedunculate, upj)tT surlact* liitul dark blue, 
thinly clad with <lark upright hair; antennae, oral organs, legs, underside, lateral 
margins of pronotum and humeral region castaneous. llend and pronotum 
rugose-punctate, the punctures coarse and sub-conflueuit, the ridges with 
a UmgiUuUuttl tendency. Ueud rather fiat on vertex, epistouial suture 
straight, eyes large ami transverse, antennae numiliform, elongate auil 
very robust, 3rd joint clearly longer than the 4tb; from 4th to 10th 
increasing in size, 7tli-10th spherical, 11th twice as long as 10th, widely ovate, 
Prothorajc sub-cordate, considerably wider at apex than at base, anterior angles 
forming a sharp (rianguliir tooth pointing a little outwards; siiles with a slightly 
uneven outline (Bcurcely (U‘enate)» with a small sinuation before the hind angles 
and k wider (me at anterior; the posterior angUns finely dentate, the point dirp(4ed 
outwards; extreme lateral border sharp, narrowly horizontal within, the latter 
with a row of large impressed punctinm Elytra sub-eylindrie, slioulders widely 
rounded, sides parallel, apex rather bluntly rounded ; ptuK'tate-snl<‘ut(*, the nulai 
deey), closely placed and lined with densely packed, rather larg< punctures, the 
intervals sharp, except the sutural—this wide and smooth— with thrw or four 
large setae, erjually spaced. Flanks of prosternum eoai'sely pn>i(‘tMte, ahtlomen 
M anting, legs long, i^osterior tarsi having chw joint as long as t he rest combined. 
Dimensions: 7 ^ 21 nun. 

Ifab. —Queensland. (Blackburn collection.) 

A single specimen (the type) in the South Australian iVfusc um, is clearly dis¬ 
tinguished from its congeners by colour, Insides tlie sharply augidate lU'otlntrax 
and subeylindric elytra. 

LKPTO(3ASTftUS OCOTnKX^TAlJS, n . Kp . 

Elongate, sub-p((dunculate, head and pronotum dark, e1>4ra violet bronze, 
antennae,-palpi, tibiae and tarsi red, upper surface moderately clothed with long 
upright hair. Head finely and evtsnly punctate, part, between forehead and epis- 
toma depressed, antennal ridge prominent; antennae long, the joints obconic and 
gradually widening outwards, apical joint less enlarged than usual. Proikorax 
subeordate, subtruneate at apex and base, sides arcuattdy widening from the base, 
the greatest width in front of middle, all angles obtuse, the poBterior widely so, 
saiffaee finely punctate, with some larger setiferons punctures irregularly placed, 
the medial sulcus distinct and terminated htdiind in a wide deprefssion. Elytra 
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subcylindric, about ag wide as prothorax a«d more than twice as long, shouldex'^ 
rounded, sides parallel for the greater part; striate-Buleate, the intervals sharply 
xaiaed and subcrenulate, the punctures in sulci large and apparently only partly 
separated by oaneellate ndge; the 3rd, 5th, and 7th intervals containing setae: 
underside with sparsely scattered setiferoiis punctures, these more ckme on the last 
abdominal segment, each bearing longish white hairs. Posterior tarsi with first 
joint shorter than claw-joint. Dimensiom : <?. 6i ^ 1 imtn. 2. 7 ^ 1} mm. 

Hah. —Parkerville, Western Australia. (J. Clark.) 

Three specimens (2 rf, 1 9) sent by Mr. Lea from the South Australian 
Museum, are the only ones of the genus yet recorded from Western Australia. 
It is nearest, though not very near, to L, mastemi MacL, having much more finely 
punctured prothorax, subcancallat^* elytra, and quite different antennae. 

Types in the South Australian Museum. 

Dajcdbosis antekkalis, n.Bp. 

Subcylindric, dark bronze, nitid; underside and legs nitid black, palpi and 
tarsi red; antennae opaciue brown (basal joints bronze). Head sparsely and 
coarsely ])unctate, epistomal suture straight; forehead rather flat, antennae monili- 
form, 3ni joint slightly longer than 4th, 7th-.10th very gradually increasing in size, 
11th ovate-acuminate, as long as the preceding three joints combined. Prothorax 
feebly omarginate in front, convex in the middle, anterior angles bluntly obtuse; 
slightly wider at apex than at base, sides lightly rounded, a little irregular in out* 
line (Sttborenate), posterior angles obtuse; disc evenly, finely and closely punctate, 
without any sign of medial line, an elongate fovea on basal margin near each hind 
angle. Scutellum very small. Elf^tra wider than prothorax at base and more 
than twice as long, humeri produced as usual, sides very lightly widened behind 
middle; striate-punctate, the striae deep, the punctures therein smaller and less 
evident than in crenato-striata Bates, the intervals flatter and more nitid—the 
ard and 5th slightly wider than the rest, but all sharply convex at apex. I^ros- 
tomum sparsely, its epimera and the elytral epipleixrne coarsely punctate; ab¬ 
domen smooth; post tarsi with 1st joint shorter than claw ioint. IHmemions: 
B—W X 3---3f mm. 

Hab.—Mount Trvine (Blue Mountains), New South Wales. (H. J, Oerter.) 

Five examples, of which one has been sent to the British Museum, belong 
to a species I have long had in my cabinet as D. monticola Blackb. The true 
monticola, however, turns out to be a Licinoma, and is the species I described as 
L. pmcto-laterttf which must now be known as L. moniicola Blackb., leaving my 
species without a name till now. H. antennalis is clearly separated from D, 
crenato-atriata Bates amhipua Bates) by the following differences: (1) apical 
joint of antennae ver^" large (in Bates's species this joint is about as long as the 
two preceding); (2) Prothorax much more finely punctate, the sides more rounded 
and sub-entire, its hind angles obtuse; (3) Elytral intervals flatter and smoother. 
T have not been able to find any external sexufil characters. 

Types in roll. Carter. 

LiomoitA AxanA, n.sp. (Text-flg 8), 

Elougate-oblong, brilliant brassy bronze above; antennae, leg^ and underside 
castaneous. Head with deep wedge-shaped depression behind epistoma, the latter 
wide and convex; finely and evenly punctate, antennae with 3rd joint as long as 
4th-5th combinedi 5th-l(Hh snb-cupulifonn, aueoessively and rather 
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ividened, 11th ovate, considerably larger than lUth. Prothoraa:. feebly emarginate 
at apex, anterior angles rounded, sides widely and evenly rounded, posterior angles 
obtuse, base sub-truncate, lateral border very narrow, the sub-vertical area between 
disc and margin showing a rugose punctate surface; disc very nitid, covered with 
fine, shallow, sub-punctate impressions with a few, irregular, larger, shallow im¬ 
pressions (in general one on each side of middle), medial line sometimes feebly 
indicated near base (in one example fine and distinct). Scuiellum small, round 
and nitid, Elf/tra rather wide and flat, clearly wider at base than prothorax, 
ehonlders rather squarely rounded, sides slightly widening behind middle, disc 
snlcate-pnnotate, the pnnctnres chiefly hidden in the deep narrow sulci, but (in 
good light) seen to be close and regular; intervals very nitid. rather flat and 
wide on centre, becoming convex and narrow at sidcH and apex, tlie 3rd and 5th 
wider than their neighbours; underside very nitid and glabrous, epipleurao finely 
punctate: protibiae lightly curved, post-tawi with 1st joint longer than olaw- 
joint. TXmensioHft: 8—11} 3}—4} mm. 

Hah, —Dorrigo, New South Wales. (W. Heron). 

Five examples (2 cT). h. riolarea Mach is clearly distinct by its subaugular 
sides of prothorax and uniform elytral intervals. 

Types in Coll. Carter. 

Var. comboynenm C-art.—with sides of prothorax less widened and the pos¬ 
terior angles blunted. 

Three examples in Mr. Lea^s collection may possibly deserve Bpecifle rank 
Two of these are labelled ^‘(Comboyne, N.SAV. H. Muldoon)/^ the tliird, N.S.W. 
Theae three are of the same colour as aerm and an^mticollis Cart, and inter¬ 
mediate in form between them; but angu^tieollis has a quite smooth (impunctate) 
pronotnm and the elytra silicate, without seriate punctures, 

Ltcikom. 4 APASioiDEs, n.sp. (Text-fig. 9.) 

Klongate-ovatc, nitid black, glabrous, antennae reddiKli hiv>wn, tarsi red. 
Head with deep, irregular impression on forehead, suture arcuate; strongly punc¬ 
tate within the impression, eyes large, antennal joints oval, 3rd half ns long agmn 
as 4th, Util ovate-acuminate longer than 10th. Prothorax truncate at apex and 
base, narrowest at the latter, anterior angles rounded, sides rather widely rounded, 
widest before middle, thence more sharply narrowed to the defined obtuse posterior 
angles, lateral margin narrow; base with a pseudo-raargin defined by a 
sulcus interrupted at middle; disc minutely and lightly punctate; medial 
line indicated in front and behind by a faint depression, an elongate 
fovea near lateral margin and (in two examples) four diseal foveae, symmetrically 
placed. ScuteUum triangular. Elytra clearly wider than prothorax at base, 
evate, shoulders rather widely rounded; punotute-sulcate, the sulci deep, the punc¬ 
tures therein close and rather coarse, those near suture crenulating interior side 
of sulci; intervals strongly convex at sides and apex, somewhat flattened on disc, 
and impunetate; nnderaide smooth, apical segment (only) finely punctate; tibiae 
straight. Dimensions: 12} X 4} mm. 

Hah. —^Forrest, Victoria. (Mr, H. W. Davey.) 

Four examples (I think m^es from their wide anterior tarsi) sent mo some 
years ago, were put aside as L, nitida Pasc. The recent identification of these 
shows this to be a distinct species, nearest, but not very close, to L, monticala 
Blackb., but differing in its larger sise, more rounded prothorax, with more sharply 
defined hind angles, clearly punctate elytral sulci, etc. It forms a link with 
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Text-fig.8. Licimma aerea. Text-fig.9. L. apa&ioideii. Text-fig. 10. L. tneridiana. 


Apaiskj and there {irc few ebaracters which separate ttiese genera, Vmytmd the more 
developed humeii and the square posterioi inter-eoxal process of Apuah, 

Type in CoH. Carter. 

LlClNOMA MKRIDIANA, 11 , Hp, (Text-flg. 10.) 

Elongate-ovate, nitid black; antennae, tibiae and tarsi red. Head witli reel 
angular frontal depression, coarsely punctate; antennae snb-moniliform, 3rd joint 
half as long again as 4th, apical three joints successively enlarged, 11th elongate- 
ovate, twice as long as Iflth. Prothorax suli-rhomboidal, narrow, longer than 
wide, apex nearly straight, with the anterior angles very slightly protruding and 
eub-aoute, sides feebly arcuate and narrowing to base, posterior angles obtuse, 
base truncate, disc rather strongly and regulmdy punctate; medial sulcus sharply 
defined throughout, with a fovea on each side of sulcus near middle (in one ex¬ 
ample), the narrow raised border separated from disc by a fine sulcus containing 
a row of punctures Soutellum small. Elytra wider than prothorax iit base, and 
about twice as long; subeyiindric, shoulders rounded; punctate-striate, the intervals 
fiat, iniptmctate on disc, convex at sides and apex, of even width, the 3rd with a 
seta near apical declivity, and one on the 5th about half-way, abdomen nitid, 
hind tarsi with Ist joint shorter than claw-joint. Dimenmons: 8 x 2i mm. 

Hub.—Mt. Lofty Banps, South Australia (Mr. R. J. Rurtmv, A. II. Elston; 
South Australian and British Museums.) 

Many specimens examitied, in which 1 cannot soe any stixual distinction. The 
nearly straight sides of prothorax, tlie feebly prominent anterior angles, the 
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Infinitely channolh'd ))ronotum, distiiiguisli tliis speeies I'rona all its <‘(nigtuierti. 
The South Australian Museum examples were erroneously labelled L, itliith. 

Vah. with femora red (in Coll. Elston). 

T y p e in Coll, Carter. 

Ltctkoma tbuncata^ n.sp. 

Hubcylindrie, dark bronze, nitid; underside and legs castaneous, tarsi pulo 
red, antennae opaque reddish brown. Head and pronotum rather elosely but 
unevenly pitted w’ith coarse punctures; epistoinal suture straight and de6}>ly im¬ 
pressed; antennae moniliform, 3rd joint a little longer than 4tli, last joint much 
larger than lOth. Prothorax rather convex in the middle, in front; apex and 
base truncate (as seen from above), .slightly longer than wide, (dearly wider at 
apex than at base; sides moderately arched, with gi*eatest width before the 
middle; margins irregular in outline (scarcely erenate), posterior anglers obtuse 
and blunt, medial lint* rather widely but interruptedly impressed *. some irregular 
foveatc impressions on each aide. Fcntellum very small. Kliftra eoinex, of almut 
the same '^ddth as the prothorax, humeri not produced (as s(*en from above); 
(wenato-Kulcate, the punctixres in sulci close and forming crenuhitions at the sides of 
intervals; these slightly flattened on centre and finely punetuied, the 3rd and 3th 
showing Kctae (four on the 3rd and one on 5th)* Prostcnium and epipleurae 
coarsely punctate, the last segment of abdomen finely punctate, the rest smooth; 
post tarsi with first joint shorter tlian the claw joitd ; Iuik) intcrcoxal process 
narrow' and sul>ti*uncttte. Hlmenslonti: 10 X 4 nun. 

/Job.- Victoria (Bla<(kburn ('oil. and l)uB(Julay). 

Tw'o sp<»cimen9 are in Die South Anstralinu Museum, of which one—w’anting 
the abd(3m<‘ii—bears Blackburn’s No. 4473 and tlie name '*amhi(/fia Butes” in his 
handwriting (besides Victoria)—a manifestly incorrect identification. The other, 
the type, is labelled “Vichuria Du Bonlay Aug. This [Muzlirig species is 

very like Daedra^i^i, but is w ithout the toothed humeri; tlu' prothon x lias Die sides 
entire, and rounded, 

T y p e in Soutit Australian Museum. 

Table of Licinotua, 

1- Elytra seri'ate punctate, 

2— 23 Elytral intervals of unifonn width, 

3- ~U Elytral intervals fiat. 

4— 3 Elytral intervals clearly punctate. 

5 Prothorax transverse, sides well rounded .... nitida Pa.-^c. ; r'/V/f)r/V;/'H]ackh. 

6-^ 8 Prothorax as long as wide, sides nearly straight. 

7 Elytral inter\'als nodulose. uodukna Dhaj^ip. 

8 Elytral intervals not nodulose. tamtanua Champ. 

11 Elytral intervals impunctate* 

10 Legs dark. nitidissima Lea. 

U Legs testaceous. pnUipes Blackb. 

12— **-23 Elytral intervals convex. 

13— 22 Prothorax transverse. 

14— 18 Prothorax widest at middle. 

15 Prothorax sub-circular, highly polished (siiblaevigatci .. cyclocolih Cart. 
16—18 Hind angles of prothorax clearly defined, disc clearly punctate. 

17 Elytral intervals narrow and punctate .. .. ehUa Pasc.: violacea Mad. 

18 Elytral intervals wide and striolate only... .. gUtsi Cart. 

lt>—21 Prothorax widest before middle*, not channelled in middle. 
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20 Hind angles rounded. nioniicola Blackb.: puncMatera Cart* 


21 Hind angles defined .. apasioide$^Vi^%p* 

22 Prothorax widest before middle, channelled in middle. iruntaia^ n.sp. 

23 Prothorax longer than wide, clearly channelled .. .* *. . . meridiam^ n.sp, 

24—29 Elytral intervals not of uniBorm width.t 

2,V - 27 Elytral intervals flat. 

26 Elytral intervals impunctate and non-setose. sylvkola Blackb 

27 Elytral intervals punctate (3rd and 5th sctcxHc). commode Pasc. 

28 Elytral intervals convex (sulci feebly punctate). aerea, n.sp. 

29 Elytra sulcato. afts^usHcoltis Cart. 


* Impunctate does not refer to the presence of occasional setae found in palltpes 
and others. 

tThe 3rd and 6th intervals sometimes considerably wider than the rest: only 
distinct and constant examples so includedi. 

BRVWm OOMATA, n.sp. 

Oval, black nitid, strongly pilose, antennae and tarsi ted. llmA and pro- 
notum denaely rugose, punctate and clothed with long upright hairs; eyes largo and 
prominent, antennae unusually long and slender, 3rd joint cylindrlc, nearly as 
long as 4th«5th combined, 4th40th oval, 8th-l(M,b increasing in sire, 11th elongate- 
oval, twice as long as 10th. Prothorax truncate at base and apex, sides crenulatC; 
angulately widened and widest at middle, thence obliquely narrowed eacli way, 
base and apex of about same width, all angles obtuse (anterior wider than pos¬ 
terior), disc without medial line or basal foveae. Scutetlum triangular. Kl^/ira 
wider than prothorax at base, and two and a-half times as long; punctate-striate, 
the striae wide, the punctures therein coarse, crenulating the sides of interstices; 
these convex, cross-wrinkled, each bearing a row of setae; underside strongly 
punctate. Lege hairy like the body. Dimension: 6 X 3 (vix) mm. 

Hob.—Murray Eiver, South Australia (A. H. Elston). 

A single specimen, sex uncertain, was generously given mo by Mr. Elston, 
and shows a apecies distinct from all others by the combination c:.f black colour, 
very hairy surface and legs, and subangulate-sided thorax. 

Type in Coll. Carter. 

BrYOOPU OLOBICJOIiLIS, n.sp. (Text-fig. 11). 

Ovate, brownish bronze, antennae and legs red, tarsi and palpi testaceous, 
whole upper surface rather thinly clothed with pale upright hairs. Head with 
a few scattered punctures, epistomal suture straight, deep and shortly produced 
backwards at its extremities; antennae stout, moncliform, joints 2, 3 and 4 sub- 
e<iual, thence gradually widening; 11th wider than and twice as long as lOth, 
ovate. Prothorax very convex, subcircular, truncate at apex and base, sides entire, 
widely and evenly rounded, widest at middle; anterior angles widely rounded, pos¬ 
terior widely obtuse; disc coarsely and unevenly punctured, with a few smooth 
i-ugosities; without foveae or medial line. Scutellum very small and round. 
Elptra ovate, two and a-half times longer than prothorax and at the shoulders 
slightly wider than it; humeri obliquely rounded; striate-punctate, the intervale 
flattish, but more convex at sides and apex, 3rd and 5th intervals wider than the 
rest, intervals unequally setose, the sutural interval smooth, 2nd with about two 
setae, 3rd and 6th with 6-8 setae, 4th nearly smooth; sides of prostemmn and epi- 
pleurae sparsely and coarsely punctate, abdomen smooth. DtWawow: 6i X 
2J mm. 

Hob.—Launceston, Tasmania (A. M. Tjea). 
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Five BpeeimeDit on a card sent by Mr. Lea show a species near B. piloaella 
Pasc. and B. crm^tieoJUB Cart., but clearly separated from both by the almost 
dreular pro thorax, the sides of which are nowhere crenated^ the antennae are also 
more robust than in eitlier of these. The prothorax of glohicolUs in the middle is 
nearly as wide as the elytra, whereas in the two species mentioned the prothorax 
is decidedly narrower than the elytra. The elytral intervals are less strongly 
punctured than in B. fnlofella and are without the transverse wrinkles shown in 
Pascoe^s apecies, which, moreover, has its intervals of equal width. 

Types in South Australian Museum. ’ 

BRYcx)m liBAi, n.sp. (Text-fig. 12). 

Shortly ovate, rather flat, dark bronze, nitid, almost glabrous, antennae, palpi 
and legs pale red, tarsi testaceous. Head and pronotiun thickly and strongly 
punctate, antennae with joints 4-8 shortly obconic, 9 and 10 sub-triangular, 11 
ovoid. Prothorax sub-cordate, apex nearly straight (from above), base feebly 
bisinuato, anterior angles obtuse, sides areuately widening to half-way, tlienoe 
angulately narrowing in a concave curve to the acutely produced posterior angles; 
disc with medial line partly indicated by a short smooth space, a large shallow 
fovea on each side of this, a triangular impression near hind angle and a few 



Text-fig .11. Br^copia 
Text.flg.l2. /?. leal 



it> 


Text-fig. 13. //. hexa^^ona . 
Text-fig. 14- /'. obtusa. 


larger punctures interspersed amongst the others. Scutellunp triangular and small 
Ml^ra considerably wider than prothorax at base, and abtmt twice as long, shoul¬ 
ders rounded, sides sub-parallel for the greater part; punctate striate, senate 
punctures large, round and regular, not at all hidden in the fine striae, inteiwala 
quite flat and dotted with distinct but smaller punctures than those in striae, the 
3rd and 5tU each with about 5 large setae, a few flne pale hairs discernible; flanks 
of ineso- and meta^ sternum with sparse punctures, last segment of abdomen closely 
punctured, rest of underside smooth or nearly so. Dimemionsi 7X3 mm. 

Launceston, Taamania. 
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1 took a single sptHjimon in January, 1918, and from its close likeness in fom 
—especially of prothorax—to IJinoria pieta Pose., I thought it was IHnona 
toelioides Pasc, It is perhaps nearest to B. femorata ("art, in sculpture. 

Type (unique) in Coll. Carter. 

Bkycopia hexauona, iKsp. (Text-tig. IH). 

In form and colour near the former (ico?), but clearly differentiated from it as 
follows ;—Head and pronotuyn muck less strongly punctured; antennae coarser 
and moniliform, joints 8-10 almost round. Prothoraa’ with sides less rounded in 
front, th<5 lateral angulation more strongly emphasized, posterior angU® rectangular 
and less prominent, disc without the central foveae. Elytra with much larger 
seriate punctures, coarser and deeper striae—the intei'vals thus appearing from a 
side view, sub-eonvex—intervals almost smooth, except for the few setiferous 
punctures on the Ilrd and 5th inieiwals. Underside smooth, except for the minute 
pum'lurcs of the apical sepuent of abdomen, and a row of large punciuras on 
front part of cpiplenrae. Dimensional 7J X B mra. 

—Near Bxunmit of Mount Wellington, Hobart (A. M. Lea), 

A speeimon was given to me by Mr. TiCa some time ago us Dhioria sp., from 
a slioif series in his collection. 

T y p e in Coll, ("arter. 

BRV<XUnA oniT.sA, ii.sj). (Text-hg. 14). 

Widely oval, dark bronx<s glabrous; antennae piceou.s, tarsi reddish. Head 
wide, coarsely punrdate, clypcjal suture deeply impressed, eyes large ami proniineni, 
antennae moniliform, not extending to base of prothorax, joint 3 little longer 
than 4, 8 th-lltli enlarging gradually, llth sub-spherical. Prothorax, base and 
apex truncate, of nearly equal widtli, sides widely rounded, widest at middle, 
thence rather straightly narrowed to base; all angles widely obtuse, sides without 
obvious foliation, narrowly margined throughout, disc irregularly and rather finely 
punctate; medial line indicated at base only by a very short sulcus; two trans¬ 
verse foveate impressions, one on each side behind tin? middle. ^cutellum small 
and bead-like. Elytra wider tlian protborax at base, widely oval, humeri rounded, 
punctate-suleate, seriate punctures large, set in deep, well-marked siihd; intervals 
a little convex—strongly so at sides ^d apex, 1 st (sutural) narrow, rest of uni¬ 
form width and impnnclate. iitenmm finely, epipjeurae coarsely punctate, ab¬ 
domen smooth; posterior tarsi with Ist joint longer than claw-joint. Dimensions : 
7 X turn. 

Hab .—Lizard Island, Queensland 

A specimen, sex uncertain, amongst some Adeliinae sent from the British 
Museum, shows a species near B. cheesmani in its wide fom, but differs widely 
m fiimlptun? and shape of protliorax, especially in its sub-convex, smooth inter- 
stices of elytra. The pronotum is punctured somewhat a« in Adelium caloso- 
moides Kirby. 

Type in British Museum. 

Table of Brycopia. 

1 — 9 Sides of prothorax crcnulate. 

2— 6 Upper .surface pilose (not including occasional setoet. 

3— 5 Colour bronze. 


4 Sides ofi pro thorax rounded (not sinuate behind). pilosella Pasc. 

5 Sides of prothorax sinuate behind (pilose eXerthing sparse). minuta Lea. 

6 Colour black, rides of prothorax angulately widened.. coweda, n.sp. 
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7--9 upper surface glabrous. 

8 Elytra with pale border—form flat. (Dinoria)picta Paso. 

9 Elytra coneolorous—form very convex. frenaticollis Qart, 

10.^39 Sides of prothorax entire. 

11 Upper surface pilose.. .. .. fi;lobi€oUiSt 

13— 39 Upper surface glabrous. 

13 Klytral intervals tuberculose. lubercultfera Champ. 

14— 30 Elytra! intervals flat. 

15— 23 Sides of prothorax sinuate behind. 

16 3rd and 5th elytral intervals wider than rest. taylbri Cart. 

17—23 Elytra! intervals of uniform width. 

18 Pronotum finely punctate. dubia Mad. 

19— 23 Pronotum coarsely punctate. 

20— 22 Each elytral interval with a single line of punctures. 

21 Form convex, seriate punctures small. ,, .. an^ulata Cart. 

22 Form depressed, seriate punctures large. hexa^miat n.sp. 

23 Elytral intervals thickly punctate. leai^ n.sp. 

24—30 Sides of prothorax rounded {not sinuate^ behind). 

25 Form wide, pronotum coarsely punctate. .. cheesmani 

26™' 30 Foriii narrower, pronotum finely punctate 


27 Form depressed, each elytron with 4 to 6 foveate impressions fetaorata Cart. 
28^.30 Form convex, elytra not as in 27. 

29 Size larger, sides of prothorax nearly straight behind, (Dinoria) coelioides Pasc. 


30 Size small, sides of prothorax evenly rounded. minor Cart. 

31— 39 Elytral intervals convex. 

32— 34 3rcl and ^th intervals wider than <rest. 

33 Form depressed, elytral intervals coarsely punctate .. .. ptinciaiUsUna Cart, 

34 Form convex, elytral interv'als finely punctate. ^lobulo$a Cart. 

35— 39 Elytral intervals of uniform width. 

36— 38 Elytral intervals smooth. 

37 vSides of prothorax sinuate behind.. .. .. maniliroruis Mad. 

38 Sides of prothorax not sinuate behind. obiusa, n.sp. 

30 Elytral interv\ds punctate.. .. lon^ripes Mad. 


Abeuum l»OLrTtJM, w-ap. 

Oval, bla<?k, nil id, glabrous; antennae and palpi fuaeous, tarsi red. Head 
Mdde and, like the pronotum, mirror smooth, with a straight, deep, post-cpistomal 
furrow, eyes very transverse, anteimae with joint 3 little longer than 4; 4th-8tb 
moniliform, 7th-llth successively widened, 9th-10th widely triangular, llth larger 
than 10th, bluntly oval. Prothorm; transverse, moderately convex, sub-trunciite at 
apex and base, anteri^iir angles rounded, sidcss evenly and rather widely rounded, 
posterior angles obtuse, sides not foliate, narrowly margined throughout; an 
elongate fovea near hind angle, another near lateral margin, otherwise without 
njcdial line or puncture. Scutellum widely triang\ilar. Elytra wider than protborax at 
base and nearly three times as long, oval, striate-punctate, the i-triac deep and 
dearly cut, the seriate punctures sub-ol)solete—a few very small punctures barely 
visible in one or two striae near base; intervals smooth, flat on disc, oonvex on 
sides and apex. Tarsal joints short, the posterior tarsi with first joint about as 
long aw the elaw-joint. Underside smooth. Dimensions: 9 x mm. 

Hah.—Mount Victoria, New South Wales (H. J. Carter). 

I took this specimen in January; it is clearly of the hrevicorne regulate type, 
differing in its glassy smooth pronotuni and its .«toarceIy punctate elytra. 

T y p e in Coll Carter. 
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SbIKOTRAKA MINOR, h.sp. 

Ovate, brozuEe. npioal joints of antennae opaque brown. Head rather coarsely 
ingose punctate, dcpreasod on eacdi side within the epistoma^ antennal joints short, 
stout and sub-triautpilar, 3rd about Ijf times longer than 4th, 11th ovate, and much 
larger than preceding. Prot/torojc 2 X 3J mm., transverse and rather Hat, arcuate- 
emarginate at apex, anterior angles acute, widest at middle, sides well rounded, 
sinuate behind, posterior angles rectangular, not dentate, base feebly sinuate 
(slightly advanced in middle) apical and lateral border narrow, the latter with 
slight tendency to crenulation; disc densely and finely rugose-punctate, medial 
Ime indicated by depression near base. Scutellum widely oval and punctate. 
Hlyira considerably wider than prothorax at base and nearly thrice as long, ovate 
and moderately convex; striate-punctate, the striae ctmiaining town of close regular 
punctures; intervals microscopically punctate, the 3rd, 5th, 7th, and 9th with shiny, 
raise^I, elongate cstenulationa, the other intervals on apical half with minute round 
nodtdes; sutural inten^als Hat; epipleurae and flanks of prosfcemum coarsely punc¬ 
tate, apical segment of abdomen Hnely punctate, other segments strigose. 7)inten¬ 
sions ; 9—10 X 4—44 mm. 

J/ab.—Bunya Mountains, S. Queensland; Vak, A : Tenterfield, N.S.W. (11 x 
44 mm.) (H. J, Carter.) 

Three specimens taken near the foot of Mount Mowbullan (Bunya Momitains) 
show the smallest species of the genus, structurally nearest to S. proxima Pase. and 
iS'. vtcim Cart., but with much finer elytral seriate punctures and more elozigate 
and less strongly raised nodules. In Van A. the lateral crenulation of prothorax 
ia a little more, and the bind situation a little less marked tlinn in the examples 
from Bunya Mts., but it ia, I consider, conspeciflc with them. 

Types in Coll. Carter. 

EcTYOHE SEMI-mjLLATA, 11.8p. 

Oblong-oval, aubnitid black, legs pieeons, antennae and tarsi eastaaeous, upper 
surface tliinly dad with long upright black hair. Head and pronotum finely and 
densely rugose-punctate, epistomal suture arcuate, antennae submoniliform, 3rd 
joint scarcely longer than 4th, successively increasing in size from the 0th onwards, 
Pth and 10th sub-spherical, 11th oval. Protkorax convex, transverse, subtnmcate at 
apex, sides widely and evenly rounded, anterior angles obsolete, posterior sharply 
reetongnlar, preceded by an abrupt fiinuation on sides and followed by a snb-obsoleto 
sin nation at base. Elytra oval, humeri squarely rounded, at shoulders about as wide 
as prothorax at widest; apex bluntly rounded; striati^-pimctnte; the round, closely- 
packed punctures plao^ in Hue striae; the 3rd, 6th, and 7th intervals each with 
about 3 large tubercles and a few much smaller tabercles on the sutural interva], 
Epipleurae coarsely and closely, abdomen sparsely punctate, glabrous. Dimen¬ 
sions: 4.6—6 X 2 mm. 

jEfab.—(leraldton, Western Australia (W. D. Dodd). 

Two specimens sent from the South Australian Museum show a species easily 
differentiated by its sculpture from its allies. The only other species having 
tuberculate elytra ia E* tvhereuUpemis Bates, in which small tubercles are evenly 
placed on all the intervals, besides many other differences. I have specimens of 
the latter taken by Mr, S. W, Brown at JMe Austin, W.A. I have n<^ been 
able to make out any mxuM distinction. 

Types in the South Austwdian Museum. 



BY H. J. OAKTKH. 


249 


O^OUPUS PtTNCTATO-SlTLCATUS, n.Sp. 

Moderately elongate, »ub-nitid. Head, pronotuni, undcm<le and legs block, 
dytra dark blue (almost black), antennae and tarsi reddish brown. Head 
minutely punctate in front, smooth on vertex. Pronotum moderately convex, apex 
produced in niidde, base truncate, sides but slightly rounded anteriorly and a 
little sinuate behind; lateral border visible from above; disc smooth. Elytra elon¬ 
gate-ovate, shouUlerK rather sharply rectangular and a little advanced; sides feebly 
enlarged behind middle, lateral border narrowly horizontal; punctate-sulonte with 
8 well-marked sulci (l)e»ide« the extreme lateral one), and without the usual indi¬ 
cation of a short scutellary row of punctures; the intervals convex, punctures in 
suhd large, regular, cremilating the sides of intervals, llnderside nearly smooth, 
some minute punctures on sternum and apical segments of abdtrmen. 

Dimenniom: 7—9 x 3—4 mm. 

Hah, —^Batchelor and Stapleton, N. Territory (Mr. 0. F. Hill). 

Three examples (I <f, 2 ?) sent by Mr. Hill (of tlic Institute of Tropical 
Medicine, Townsville) show a species near coerulem Cart, in fonn and sculpti^re, 
but in colour Homething between 0. yneswides Pasc. and 0. cyanaipennis Champ., 
the elytra being of a blue-black shade sometimes seen in yneshideSj while the 
pronotum is smoother but less nitid than in that species. In most other species 
there is a short s(tutcllary row of punctures (in 0. gnemoid-ea about 2 or 3), or a 
tihort sulcus as in 0> coerulem; the absence of this in punctato-sulcatuH is a dis¬ 
tinctive character. 

Types in Coll Carter. 

Besides the synonymy noted above the following should be recorded:— 

(i.) Chaleopterm smaragdulus F. = C. cairnsi Blackb. 

(ii.) (u cupreus F. 6\ rtwiicwa Blackb. 

(iii.) (I setosuB Blackb. 6\ cupriveritris Cart, (var.) 

(iv.) Axynaon champiom Blackb. Catopherm corpulentua ('art. 

(v) Sirrhaa Umhatm Champ. = NotoUa Umhata Cart. 

Of C, eu 2 }rem P. (a long-standing mystery), Mr. Blair writes brassy be¬ 
coming purple and finely narrowly bluish behind, the latteF^ [raatiem.] “purple 
becoming bluish behind. The sculpture seems to be identical.'^ 

Of (iii.) Mr. Blair writus, “I think—are c^ilour forms of the Appar¬ 

ently the metallic underside is not constant. 

In (iv.) and (v.) the genera Catopherwi and NotoUa must be sunk. In the 
former case I failed to diagnose Blaciburn’s species; in the latter T had not seen 
Mr. Champion^s paper dealing with this very unusnal Lagrtid, 
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ON THE MALE OENITALIA OP SOME ROBBEE-FLIES BELONaiNG 
TO THE SUBFAMILY ASILINAE, [Diptbba.] 

By G. H. Hardy. 

(With twelve Text-%ure».) 

A study of the luak genital forceps of Australian Robberflies belongmg to 
tlic subgenuB AmUus hiis been undertaken for the purpose of establishing a satis* 
fBotory method of identifying the described species. A further species with extrar 
ordinarily developed male genitalia is described as new. 

This opportunity i» taken to publish a figure of the male genitalia of Promu- 
chus doddi Ricardo, which Wongs to a genus containing several closely allied 
species. 

Genus PftOMACHtJJS Loew. 

06s,—This genus is very scantily represented in the various collections in 
Australia, and the »pmimen& available for study do not readily conform to the 
descriptions already published. There are six names representing six supposedly 
<listinet species and the only named specimen in the collections under revision is 
P. deddi Ricardo, which was identified by Miss Ricardo, 



T«xt-fig,l. Tlte makgenitalia of Pt'omackiis doddi Hleardo, domlly. (* 14), 
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PttOMAOHUB DODDi Rwftrdo. (T«xt>5g< 1). 

promachus doddi, Rieardo^ Ann. Mag. Nat. (8)^ 1913, p. 415. 

D^ttcription ,—A male Bpacimen identified by Miss Ricardo has the genitalia 
quite distinct from that of other species examined in the collections under revision. 
]t eantains a pair of widely separated upper forceps, each branch of which ia 
conspicuously kidney^shaped. Been doreally, in the centre there are two flat,, 
partly overlapping appendages whioli are undoubtedly the lamellae. Further 
parts of the genital organs, usually covered by the forceps, are expo8e4 in this 
species. The upper forceps apically have a number of long thick bristles, and 
there are three short bristles on the inner side, directed towards the median line' 
but not meeting. The whole surface is covered with hairs which become stronger 
apically and merge into bristles. 

Ohs ,—In Mr, F. H. Taylor^s collection there are two specimens of thie 
species and one, from which the above description is taken, was identified by Miss 
Ricardo. Two other species in the same collection are unidentified. 

Genus A 81L r s Linnaens. 

Obs .—White ha?^ given a key to the genera of the subfamily Asilinaef* and 
in it the foree])B of the male genitalia of the genus Asilm are stated to be globular. 
This character is typical of only a few Australian species and the remainder have 
male genitalia of remarkably diverse forms. The description **large, brightly 
coloured species” will also only apply to a few as a number are sombre coloured,, 
and they range in size down to species no bigger than some belonging to the 
group Neoitamus. 

Tlie material upon which the following study is based consists of the col¬ 
lections in the Australian and ^lacleay Museums, the writer’s collection which 
contains species from Western Australia, Tasmania and New South 
Wales, the specimens from Queensland collected by Mr. F. H. Taylor, and finally 
a vary valuable collection made by^Dr. E, W. Ferguson containing species that 
occur around Sydney and identified by comparison with specimens in the British 
Museum. 

Asihis regim Jaenni<^ke, and Arito aurem White base not been retxjgnised 
in the above collections. 

Characters ,—The genus Asilm contains two subgen era in Australia. The 
bubgenus AVcxJtratiw is represented by one species, N, hercules Wiedemann, and is 
disringuished by the male having the costal border of the wings inflated, and, in 
addition, each Wneh of the upper forceps of the male genitalia is bifid. The 
subgenufi Asilwt contains species without the costal inflation, and the upper for- 
(^ps of the mole genitalia are of various shapes, with or without a process, but 
not bifid in the known species. 

Key to the species of subgenus Asilus 

1. The forceps of the male genitalia set wide apart and exposing other parts of the 

genital organs. 2. 

The forceps of the male genitalia concealing the other parts of the genital 
organs .. d. 

2. The branches of the upper forceps containing an apical process on which is 

situated a branching appendix.n.sp. 

'^Proc. Roy. Soc. Tas., 1917. p. 88. 
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The branches of the upper forceps containing an apical process without an 
appendix. ruhrithonix. 

3. The upper forceps atteiiuu>ted apically .. .. .. ..4. 

The upper forceps not attenuated apically:.6. 

4. The attenuated portion of each branch of the upper forceps distinctly forms a 

process. ferrugineivmiris. 

The attenuated portion of the upper forceps forms a continuation of the basal 

portion and does not form a process.5. 

A. The uppiCT forceps constricted subapically .. 

The upper forceps not constricted subapically but tapering more or less uni* 

formiy to the apex. malleolus ^ inglorius ^^rufivmtris, 

&. The upper forceps ending in a minute projection and each branch of the upper 
and lower forceps containing three subapical bristles on the ventral side, 

Hash. 

The upper forceps more or less rounded and without bristles, 

murinus^ sydneyensis and alcetas. 

Anjum (jBXiTAWSj n.ap, (Text-Hg. 2 .) 

Description. —d*. The he^d is covered with light yellowiah tomontuin; tlu* 
moustache of the same colour eontains bristly hairs in the centre j the Ireard, tlu* 
bristles and hairs of the occiput are also the same colour; there are a few, red¬ 
dish, short hairs on the tuberele containing the ocelli. The palpi are deep reddish- 
yellow, with similarly coloured hairs which, apically, are bristle-like. The an¬ 
tennae are missing in thf© Indotype and partly damaged in one paratypc, but in 
the second paratype they are rcddisli-yellow, with similarly coloured liairs on the 
two basal joints. The probosihis is also reddish-yellow but is strongly stained 
black on the apical half; the hairs are light yellowish. 

The thorax has a mixed yellowish and reddish-yellow ground colour, and con- 
taini^ two black median stripes, and an intennipted lateral stripe on each side. 
Doraidly, the bristles and bail's on the pronotum are yellowish, and on the re¬ 
mainder of the thorax black. The dorsal thoracic bristles consist of two pre- 
sutural and one anterior to these, three superalar, four poatalar and three or four 
dorRo<ientral The scutellum is similar in ground colour to that of the thorax 
and contains fpiir, black, marginal bristies, but in one of the [laratypes there are 
six reddish briatles on the apical margin. Ventrally the thorax is whitish with 
very sparse whitish hairs. The metaplenral bristles are strong and yellow, and 
the hypopleiiral bristles are weak and whitish. 

The abdomen, dorsally, is reddish-yellow with similarly coloured pubescence 
and whitish, bristly, lateral hairs, Ventrally, the abdomen is unicoloured with 
the under side of the thorax. 

The genital organs are very lai'ga and the fcjrccps are set wide apart ex- 
pf>fting other parts whidi Ore hidden in most species of the gepus. The lower 
half of each branch of the upper forceps is produced apically into a very long 
process w^hich curves upwards, and, near the base of this, there is a short appendix 
which blanches towards the median line and is dim^ted downwards. The lower 
forceps are short, and the apical prong con be seen divei*ted so that it p mts to¬ 
wards the base. The lamella is broad and short, and issues from a two-pronged 
appmdage, the apices of which can be seen between the process and the basal por- 
tion of the upper forceps. 

The legs have thmr coxae whitish with yellow hairs an<I brit?tle». , Tlie 
pulvilli are yellow and the claws are reddish baaally and black apically ; the 
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Te 3 ct-fig. 2 . 'rhe malft genitalia of Asilusgenitalis, n.sp., seen laterally, (x f>). 

Tftxt-tlg.H. Til© male genitalia of A situs rubrxthorax Macquart, aoen latorally. (x 0). 
Text-fig.4. The male genitalia of A situs/et'rugineiventris Macquart, seen latemlly. (x U). 

rotnainder of the logiK are reddish yellow with similarly coloured l>ristles. The 
anterior femora are witliout spines; the intermediate femora have two rows of 
pines oil the anterior side, one ventral row', one subapical and two median 
spines on the postericn* side; the posterior femora have two rows of bristles on 
the anterior side, one ventral row and a number of siihapical spines. 

The winigs are hyaline with a slight yellowish tinge. 

The female is unknown. 

Lengthy 30 mrii. 

Hah. —Queensland. Two specimens are without labels; the specimen in the 
Macleay Museum is from Cairns. 

Type .—The holotype male, in the Australian Museum, was presented by Mr. 
F. H. Taylor. A paratype is in Mr. Taylor’s eolleetion and a second paratype 
is in the Macleoy Museum. 

Asxi.um rubrithorax Maequart. (Text-% 3.) 

ruhrithofax, Macquart, Dipt. Exot., i. (2), 1838^ p. 143; Walker, List Dipt. 

Brit. Mns , vii., RuppI.’ S, 1855, pp. 72P and 736; Ricardo, Ann. Mag. Kat. 

Hist., (8) .. xi., 1913, p, 441. 

Two specimenis, identified from the description only, are some¬ 
what similar in appearance to mnrinm Macqimrt, larger in build and dis¬ 

tinctly different in the male genitalia. 

cJ. The head is light yellowish; the moustaohe consists of some black hairs, 
l>eloW which there are much longer bristly white hairs. The hair on the ri^rtex 
and a little of the hair on the o^pnt is Mack; the hair on tlie remainder of the 
head, inoludmg the beard, is light yellowish or w^hite. The antennae are black, 
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containing black hairs on tho two basal segments. The palpi are black with 
black hairs and the proboscis is black. 

The thorax has a pair of black median stripes and between them there is a 
slightly obscure yellowish line; on each side a lateral stripe, interrupted anteriorly, 
is separated from the median stripe by a bright yellow stripe; the lateral bord<^r 
is bright yoDow merging into the light greyish on the postalar callus, 

, The thoracic bristle® consist of a row of three presutural with one anterior 
to these, three or four superalar, three or four postalar and about six dorso- 
central. The scutellnm is greyish, with about four, black, marginal bristles and 
black pubescence. Ventrally the thorax is light yellowish, with the hairs and 
bristles, including the metapleurel and hypopleural, yellow or white. 

The abdonlen, dorsally, is yellowish brown in colour and obscurely black 
along the median line forming a broad obsolete stripe. The pubescence is mostly 
black but yellowish laterally, with yellowish hairs and hristles. 

The forceps of the genitalia are black and large, set wide apart, and expo^ie 
the other parts of the genital organs; each branch of the upper forceps contains 
a process issuing from the upper half at the apex and curves upwards; the 
whole surface is covered with black pubescence and some I'onspicuous white pub¬ 
escence ; the lower forceps are black, with long whitish hairs which Ixjcuuie bristly 
at the apex; the black lamella is conspicuous and broad. 

The legs have tljcir coxae unicoloured with the under side of the thorax, and 
contain long whitish hairs and bristles; the femora are red with a black stripe 
on the anterior side; the tibiae are red with black at the apices; the tarsi are 
black; the claws are red at the>base and black at the apex; the pulvilli are yel¬ 
low. The pubescence is mostly yellowish on the femora and tibiae, and black on 
the torsi. , There are some long, black, bristly hairs on the anterior femora which 
are spineless; the intermediate femora contain two rows of spines on the anterior 
side, one ventral row and one row on the postenor side; the posterior femora con¬ 
tain two rows of apinos on the anterior side and a few subapical spines. 

Length of male, 30 mm. 

Hah ,—New South Wales: Hampton, near Rydal—one male specimen col¬ 
lected by Dr. R, J. Tillyard during January, 1918. There is also a male speci¬ 
men in the Macleay Museum, with the genitalia distorted, from Walcha; the label 
indicatee the month **Novembor,” but the year of capture is not speciHod. 

Asilus iraiwuonravKNTms Maoquart. (Text-fig. 4.) 

Aeiluo ferrugmeimntris^ Maequart, Dipt. Exot., suppl. 4, 1860, p. 911, PI, ix, %. 1. 
Asilas hyagnis. Walker, Ins. Saund. Dipt., 1851, p. 139; Walker, List Dipt. Brit. 

Mub., vii., suppl. 3, 1856, pp. 730 and 739; Ricardo, Ann. Mag. Nat. 

Hist., (8), xi., 1913, p. 446. 

Synonymy, —The description of A, ferrugm^heniris Maequart conforms to 
specimens of A. hyagnia Walker in all essential points. 

Statue, —Although the sj^onymy is iic**© with the writer’s convictions, 
the identity of the species with A. hyf^mti Walker is accepted upon the eridenoe 
that Mr. Taylor sent to Miss Ricardo some specimens from a long series col¬ 
lected in Queensland and these were identified as A. hyagnis Walker. In conse¬ 
quence, the specimens retained were labelled as such and were subsequently ex¬ 
amined by the writer. The retained specimens belong to only one species and a 
male was selected for inclusion in the collection of the Axwtraiien Museum. A 
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second specimeBi taken near Sydney, was foixnd to agree with the Queensland 
specimens and also irith the desoriptions. 

Description, —A straight process issues from the apex of each branch of the 
upper forceps of the genitalia at the lower half» 

Hab ,—New South Wales, Queensland and two female specimens in the Mao- 
leay Museum from King Gkiorge Sound, Western Australie, 

Asilits pelago Walker. (Text-fig. 5.) 

Asilufi pelaffo^ Walker, List. Dipt. Brit. Mus., ii., 1849, j>. 419; and vii.,’suppl, 3, 
1866, pp. 729, 731, and 735; Schiner, Verb. z.-h. Ges. Wien, xvii,, 1867, 
p. 400; Ricardo, Ann. Mag. Nat. Hist., (8), xi., 1913, p. 44k 
Description^ —The attenuated portion of the upper forceps of the male 
genitalia is short, slightly constricted subapically, and brotully rounded at the 
apex; it is conspicuously deflected from the considerably arched basal portion; 
the whole area is covered with a vestiture of short bristly appearance. 

Hah .—Western Australia; one male and one female from Perth; South Aus¬ 
tralia: two males and four females in the Maeleay Museum probably helong 
here, but neither male specimen has the genitalia in sufficiently good condition for 
positive determination. 

AsrLUft MAntiEOttJS Walker. (Text-flg. 6.) 

Asilus malleolus, Walkei', List Dipt. Brit. Mus., ii., 1849, p. 418; and vii., suppl. 
3, 1866, pp, 729, 732 and 736. 

dtHcutiens, Walker, tns. Saund. Dipt., 1851, p. 135; Walker, List Dipt. 
Brit. Mub., vii,, suppL 3,1855, pp. 729 and 736; Ricardo, Ann. Mag. Nat. 
Hist., (8), xi., 1913, p. 445; White, Proc. Roy. Soc. Tas., 1916, p. 182. 
uniUneatus, Macquart, MS. name. 

Synonymy.---The above synonymy is accepted on the authority of Miss 
Ricardo. A. malleolus Walker takes precedence over A. dheniiens Walker, under 
which name the species has been well known hitherto. 

Description, —The upper forceps of the male genitalia are attenuated and 
curve downwards; on the dorsal surface of the genitalia there is a hump which 
partly conceals the lamelliu 

Hah ,—New South Wales. Miss Ricardo reports the .species from ^Wan 
Dieman^s Land'^ which locality is usually taken to be Tasmania; there is, however, 
a *Wan Dieman^* marked on some old maps in the north of Australia, and this 
may be the locality of the many species 2 -ecorded from Tasmania but only known 
from the northern half of Aufftralia. 

Amus Maeleay. (Text-fig. 7.) 

Aailm ingtorius, Hadeay, in Bang's Norr. Surv. Austr., ii., 1837, p. 467; Wiede¬ 
mann, A-uss. Zweifl. Ins., ii., 1830, p. 644; Walker, List Dipt. Brit Mus., 
ii,, 1849, p. 428; and vii., suppl. 3, 1856, pp. 730, 734 and 738; Schiner, 

^ Verb. z.-b. Ges, Wien, xvi., 1860, p. 690; Schiner, Roise Novara, Dipt., 
1868, p. 183; Ricardo, Ann. Mag. Nat. Hist, (8), xi., 1913, p. 439, 

Aailm amycla, Walker, List Dipt. Brit. Mus., ii,, 1849, p. 423 (?); and vii., 
ffuppl. 8, 1865, pp. 739, 734 and 741. 

Aeihts ceniko, Walker, Ibid,, ii., 1849, p. 431 (?); and vii., suppl. 3, 1856, pp. 
730, 738 and 740. 
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Text.fig.6. The male gouitalia of Asilua pelago Walker, igeen laterally, (x 14). 
Text-Ag.O. The male gexutalia of AsUm malleolus Walker, seen laterally, (x 14). 
Text-%.7. The male genitalia of AsUus inglorius Maoleay, eeeu laterally, (x 14). 
Text-fig.8, The male gealtalia of Asilus rufiventris Macquaii, aoen laterally, (x 14). 


Asilua planusj Walker, Ibid., vii., suppl. 3, 1855, pp. 730 and 741 ($). 

Asilm sericeiventria, Macquart, MS. name. 

Synonymy .—The above synonymy is given on tlie authority of Miss Ricardo, 
who accepts Sehiner’s authority for the identification of Asilutf inglonus Madeay. 

The species referred licre is the only known form to which Macleay^s descrip¬ 
tion can be applied. 

i>(j»cripffon.—The upper forceps of the male genitalia are long, slender and 
attenuated apieally; the attenuated portion is defic<tted basally and then curves 
back to the horisontai lino at the apex. A hump at half the length on the dorsal 
surface partly conceals the lamella. 

Hob* —-Queensland, New South Wales, Victoria, Soutli Auatralia and Western 
Anfitralia. Jhese States are represented by specimens in the Australian and 
Madeay Museums. 

Asn/rs jiunvENiTRie Macquart. (Text-fig. 8.) 

Asilua rufhfmtris, Macqnait; Bipt* Bxot., L, (2), 1838, p. 144; Walker, List Dipt. 
Brit. Mus., vii., suppl. 3, 1865, pp. 730 and 739; Ricardo, Ann^ Hag. 
Nat. Hist., {$), xi*, 1913, p. 442. 

Asihts alUyans, Walker, Ibid., vii., suppl, 3, 1866, pp. 730, 734 atid 740. 
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Synonymy, —The description of A, alUgana Walker conforms to A. rufivtntris 
Moeqnartj and therefore the name is placed here as a synonym of that species. 
Miss Ricardo states that the type is lost. 

Description .—Each branch of the upper forceps of the male genitalia has an 
attenuated apex which curves upwards apically; a hump on the dorsal surface 
of the genitalia, at half the length, partly conceals the lamella. 

Hob. —Queensland, New Rotith Wales, Victoria and South Australia. 

AsititJs BLASio Walker. (Text-tig. 0.) 

Asilus hltunOf Walker. Lint Dipt. Brit. Mus., ii., 1849, p. 441; and vii., suppl. 3, 
1855, pp. 730, 731 and 738; Ricardo, Ann. Mag. Nut. Hist., (8), xi., 
1913, p. 444. 

Status .—The species was described from Western Australia, hut Miss 
Ricardo redeacribed it from a Victorian specimen as the type is very old and 
worn. It is possible that the specimen dfe«cril)ed by Miss Ricardo is closely allied 
to, but distinct from, Walker's species, A series from New South Wales is als<i 
referable here and is used for the study of the genitalia. A male fipeeimen from 
Perth, Western Australia, differs in the genitalia by having the dorsal digitate 
process missing; the specimen has its genitalia broken on one side but the other 
side appears to be complete, as a line of fracture cannot he traced; nevertheless, 
it is advisable to keep these specimens under one specific name until tlu' dif¬ 
ferences ill the male genitalia can lie confirmed with new material from Western 
Australia. 

Description .—The upper forceps of the male genitalia are more or less ellip¬ 
tical in shape. Each branch of the upper and lower forceps contains a minute 
projection at the extreme apex, and thrive conspicuous subapical bristles on the 
ventral side. On the dorsal edge of the upper forceps there is a digitate process 
situated at about thri'C-quarters the length, whicJi, however, is missing in the 
specimen I'roin Western Australia; this specimen is also ^'cry much brighter than 
those from New South Wales, 

Hah .—Western Australia: Perth, one male specimen; New South Wales: 
Blue Mountains, Blackiieath, a series of each sex eollectc*d during November, 1019; 
Victoria; Dandenong Ranges (Ricardo). 

Asit^irs MtTRmus Macquart. (Text-fig. 10.) 

AsiJus rmrinus, Macquart, Dipt. Exot., i., (2), 1838, p. 144; Walker, List Dipt. 
Brit. Mus., vii., suppl. 3, 1865, pp, 729 and 736; Ricardo, Ann, Mag 
Nat Hist., (8), 1918, p. 440. 

murinus, var,, Macquart, suppl. 2^ 1847, p. 45. 

Diescription, —The shape of the male genitalia is more or Ichb globular, a little 
smaller in proportion to but soarcoly differing from that of A. Sydneyenms Mac- 
quart. The Tasmimian A. eUcetets Walter also contains similar «hai>ed geni¬ 
talia and, moreover, there does not appear to be any structural difference be- 
fween the three species. 

A, Macquart i« a dingy coloured species, whilst *4. sydmymeis 

Macquart is brighter and has a reddish tinge on the abilomen; tliev are both from 
New Seuth Wake. A. akskit Waflwr from Tasmania, ia simRar to A. murinu^ 
Macquart, and much ama^r in size. 
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Ttixt-.fig.0. Tbe mftle of Asilas blasio Walker, isoeii laterally, (x 14), 

T^ctlfigJO. The male g^talia of Asilus murinus Maoquort, eeen laterally, (x 14). 
Text-fig. 11. The male genitalia of Asilus sydn^yetisis Maoquart., seen laterally, (x H). 
Text-fig. 12. Th& male genitaUa of Asilus alcelas Walkor, seen laterally, (x 14). 

AstLtrs SYDNUYBNSIS Macquart. (Text-%. 11.) 

Macqnart, Hist. Nat. Dipt., i., 1834, p. 304 (preoccupied); 
Walker, List Dipt. Brit Mas., vii., auppl. 3, 1855, pp. 729 and 738; v.d. 
Wulp, Cat. Dipt. 8.Af., 1896, p. 93. 

Macquart, Dipt Exot, L, (2), 1888, p. 144; Walker, ibid, ii» 
1849, p. 425; and vii., suppl. 3, 1865, pp, 730 and 739. 

Itamus sydnepmatSf Schiner, Novara Reise, Dipt., 1868, p. 189. 

Neottamua sydneymsia, Kerteez., Cat Dipt, iv., 1909, p. 294. 

Asilus sydnsyensis, Ricardo, Ann. Mag. Nat Hist., (8), xi., 1913, p. 442; White, 
Proc. Roy. Soc. Tas., 1916, p. 182. 

Aailtis jaeksonii, Maoquart, Dipt. Exot., t, (2), 1838, p. 145; Walker, ibid., ii , 
1849, p. 461; and vii., suppl. 3,1855, pp. 730, 733 and 740, 

Asilus tasfMfmes Maoquart, Dipt Exot, i., (2), 1838, p. 146; Walker, ibid., 
vii., suppl. 3/1866, pp. 729 and 736. 

Aratusf tasmankte, T.d. Wulp., Term, Pus., xxi (1), 1898, p. 237. 

Asilus aiuythmn, Walker, ibid., ii., 1849, p. 423. 

Asilus muBO, Walker, ibid., ii., 18^, p. 424. 

Synonymy.’^ThB name Asilus nigritarsis was used by Wiedemann in 1821 
for DoBypogon (now MaUophora) nigritursis Fabricius from America. The 
synonymy is given <m the authority of Schiner and Miss Ricardo. 

Description. —The rfiape of the male genitalia is more or less globular and 
similar to but larger ihan that of A, murinus Maoquart, under which species fur¬ 
ther particulars will be found. 

New South Wales. In the ooUections under revision the speoimens 
with locality labels are invariably from New South Wales. The tasmanimi re¬ 
cords are eridcntly incorrect. 
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Aftaus AL0ETA8 Walker. (Text»fig. 12.) 

AsiluH alceta^f Walker, List Dipt. Brit. U., 1849, p. 425; an<l vii., auppl. 3, 
1855, pp. 720, 732, and 736. 

Jtamm alcetas, Scbber, Verb. 2.-b. Gkjs. Wien,, xvii,, 1867, p. 408. 

Neoitamus alceias, Kerteaz, Cat. Dipt., iv., 1909, p, 290. 

Asilm aketw^ Eicardo, Ann. Mag. Nat. Hiat., (8), xi., 1913, p. 447; White. Proc. 
Roy. 8oc. Taiu, 1010, p. 181. 

Asilm trachalmf Walker, Ins. Saund. Dipt. 1851, p. 143; Walker. List Dipt. Brit. 
Mus., vii., suppl. 3,1865, pp. 730 and 73^ 

Sifnonymy. —The synonymy is given on the authority of Miss Ricardo, who 
states that the species referred by Schiner to the genus ItamuSf now Neoitamusj 
must l>e an altogether different 8pe<*ies from the type. Although this is probably 
eorrect, there is not sufficient information in the description to allow Schineris 
fipecies to be identified with any known species of Neoitamus and. moreover, 
Afiilm alcetas Walker lias a very striking resemblance to Neoitamus, 

Description. —The shape of the male genitalia is more or less globular and 
similar to that of A. murinus Macc|uart, under which further particulars are given. 

Hah, —Tasmania: Mount Arthur, one male and ono female collected by Mr, 
P. M. Littler, to whom the writer is indebted for these* specimens now in the 
eollection of the Australian Mtiseum. This is the only species of the genus 
definitely known from the State. 
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NOTE? FROM THE BOTANIC GARDENS, SYDNEY. 
By a. a. HaMU^TOK, Boi’A^flCAI- Ali^HiyTANT. 


Sci»PtT8 SUPTNITK L. 

C'eutennial Bark (A. A. Hariiilton, 2, 1916*.)—a new habitat for a species 
apparently rare in this State. The only specitlc locality record el for thia plant 
in New South Wales is Nev>oau River (Coll, R.Br.).* Au.stralian lorms of this 
species are reprosontel in the National Herhariura, Sydney, by specimens 
the British Museum under hohfyis supina R.Br. (Coll. Banks and Solander, New 
Holland, 17^0) and Lake Albert, Victoria, a locality given by Bentham, loc, cit. 
There is also an oxample without collectoCs name, locality, or date. The speci¬ 
mens now recorded agree with those collected by Banks and Bolander in all the 
important characters, differing ^only in the length of the involucral bract, which 
does not exceed the measurement (2 inches) given by Bentham. In some of the 
Banks-Bolander specimens—^wliich were probably collected at the Endeavour 
River—it attain.^ a [ength of 16 cm. The Victorian Hpeoimens are diminutive, 
—8 cm. higii, with slightly tfexuose stems. An ex«minHti(m of the exotic her¬ 
barium material disclosed considerable variation in the length of the involucral 
bract. Tt appears to be an exceptionally variable species, aa, according to the 
descriptions given in the works consulted, it is found to vary greatly in such im¬ 
portant characters as the shape of the fruits, number of style branches, and the 
presence or absence of rudimentary sepals or petals; and is usually quoted as 
an exception in the section in which it has, for eonvenience, been placed. Ex¬ 
amples with biconvex fruits mid 2-style branches, and others with triangular fruits 
luid 3-Btyle branches were noted throughout the series. In several European 
specimens the lamina of the leaf sheath is occasionally produced to a lenfdh of 
3—6 cm. 

ScHOEKus Moorei Benth. 

Moore and Betehef placed S, Moorei systematically in a group with smooth 
fruits. This is xaisleading, as an examination of the fruits throughout a series of 
specimens from vtnious localities shows them to be prominently transversely 
rugose. The character of smooth as opposed to rugose or tuberculate fruits is an 
important factor in the detennination of members of this genus, but in this par¬ 
ticular species BenthamI has omitted to mention this feature, though he refers to 
both the shape and ribbing of the fruit. 


^Pi. Aurtr., vii.. 1878, 380, 
tH'book PI. N.S.WideB, 1808, p.488. 
:A.r.,p.867. 
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LbPIDOSFKKMA QUADKAKaULATA, n.sp. 

South Brothers, John’s Eiver (J, L. Boorman, 6, 1915); Port Macquarie 
(J. L. Boorman, 13, 1915). 

Stipes 1 m. altus, 2 inm. latus, iioliis latioribus, 75 em. lonsps, stipes t'oliaquc 
eodum mode quadrangulata. Panicala 2 ad 5 era. longa. Bractea paniculae in¬ 
ferior 1—5 ad 3 cm. longa. Nux obovoidea triangularis, costis, promiiientibus. 
Squamae angusiae setaoeae. 

Stem about 1 m. high, under 2 ram. broad, linel>' striate, sinootlu l-ongled, the 
edges slightly produced and rounded. Leaves 4-angled, broqder and flatter than 
the stem, from 50 to 75 (sm. long, the rounded edges of the angles prominent, form¬ 
ing a shallow channel more conspicuous on the broad side of the leaf. Panicio 
from 2 tt) 5 era, long, compound, dense, ovoid-oblong to pyrmnidal, branches few, 
erect. Bracts of the inflorescence striate, the lowest to above 3 cm. long, 
the lamina occupying about half its length, the upper opes gradually smaller, 
Spikelets clustered, sessile, crowded on the pani<tle brandies, 5—6 mm, long. 
Barren flowers 1—2 below the i>erfeet one. Flowering glumes a<*iinfiinate, 3-*—4 
outer ones shorter and broader. Nut obovoid, 3-angled, the ribs prominent, pale 
when young, liut gradually becoming mottled with brown. Hypogynous scales 
narrow, frequently tapering into a seta. 

Its nearest alHiiity is L. Neem Kunth., from which it is easily separated by 
the quadrangular leaves and stem, though in some foimis of L. Neeaii the stems 
show a degree of angularity. Quadrangular stems and leavtas are represented in 
the genus by X. tetraqueirum Nees, an exceptional species platicd by Bentham* 
in his oUierwise Hat-leaved series Florihundaef a position to which it is entitled 
by its inflorescence, an elongated panicle of 6 —t 12 The much reduced 

compact panicle of X, quadrmguUUa is that of Benthmu’s series Tereticaules^ 
though it differs in the shape of stem and leaf from tjie oilier members of the 
group, which have—as the series distinction indicates—cylindrical stems and 
leaves. 

GnEVn.LKA PUNiCKA B.Br. var. ckashjjwa, n.vaj'. 

Goeford (J . I*ur‘8er, 9, 1809); Penang Ranges, Gosford (J. B. Maiden, 6, 
1903); Road to Wiseman’s Ferry, Gosford (A. A. Ilaradton, I, 1916). 

Loaves crass, rigid, flattened, from ovate to rotundjate, J to 2 cm. long, the 
intramarginal vein prominent and slightly tuberculate. A variety differing from 
the typical Port Jackson form in the sixe and rotundity of the leaves, and the 
conspicuous intra-marginal vein which gives the roliex(?d leaf margin a spreading 
rather than the typical recurved habit. This variety appears to be confined to 
the neighbourhood of Gosford. 

Hakka sauoka R.Br. var. angustipolia, n.var. 

Woronora River, H^athcotc (A. A, Mamilton, 10, 1015). Growing among 
boulders in the river bed. 

A compact shrub 2 m. high. Leaves narrow, ^ to 1 dec. long, 3—5 mm. 
broad, rigid, almost vmless. Fimit carpels small, 2 (uu. lopg, 1—14 op. broad, 
nearly smooth, the beak straight or barely produced, approa«hmg the fruit of H. 
microct^rpa E.Br, An example from Lawson (A. A. 9, 1914) of 
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H. «a%na^ a Bpreading tree 6 m. high, has leaves from i to li dec. long and 1 to 
nearly 3 om. broad, distinctly veined, and fruit carpels 3i cm. long, 2 cm* broad, 
covered with large prominent tubercles, the beak recurved. Specim^ in the 
National Herbarium forming connecting links are from Cockle and Cowan Creeks 
(W. F. Blakely, 3, 1P16), “tall slender shrubs 16—30 (CoHeetor^s note), 
with narrow acuminate leaves, the venation indistinot, and comparatively lai^e, 
prominently tuSarenlate taiits; Nowra (J. L. Booman, 1, 1915). small tree 
12—14 feet^' (CoUeotor^s note) with short acute leaves, midway in width between 
the Lawson and Heathcote specimens, and small fruits with an elongated beak, the 
tuberdes less prominent than in the examples from Lawson. Bentham’s descrip-* 
tion of H. solipaa* may be interpreted to include all the forms here reviewed, 
but the morphological differences bMween the typical gpecimena from La^^son, and 
those from Heathcote appear to be snfhoiently pronounced to warrant a varietal 
distinotion. The ffgure presented by Mr. Maidenf is probably the nearest ap* 
proach to the type available. 

PULTEKABU VEBEUGINBA Rudge. 


Trans* Linn* 8oc*, xi*, 300, t 23* 

Budge’s species is upheld by Be Candolle,t who quotes Sieber’s n. 420* but is 
reduced to a.variety (kOifoUa) of P. pilhsa Willd. by Benthain.4 The latter al^o 
mentions SiebePs n* 420. He bases his varietal distinction on the smaller, very 
pubescent leaves, from narrow cuneate to broadly obovate, together with the larger 
flowers of the variety. We bave^in the National Herbarium a series of specimens 
collected in the neighbourhood of Qlenbrook, which agree with Rudge’s fl^re, and 
conform to his daaoriplion, via*, Lapstone WH (J. H. Maiden and B* H. Cam- 
bage, 10, 1904)', Glenbrook (W, F. Blakely, 10, 1913; A. A. Hamilton, 11, 
1914); Blue Mountains, without spedfle locality (E* Betohe, 12, 1882)* P. tal- 
losa has a wide range and as a consequence shows considerable variation, but none 
of the numerous specimens in the National Herbarium collection which were ex¬ 
amined approach, either in habit or foliage, the form under review. The pen¬ 
dulous branchlets and narrow concave leaves of the typical P. villosa are replaced 
by an erect branching habit and leaves—as in Budge’s figure—rotund, slightly 
emarginate, and much larger than those of P. mltoBa typiea. The hairs on the 
leaves of the typical P. viUoaa are short, erect, and bulbous at the base, and the 
flowers entirely yellow. In P. ferruginm the leaf hairs arc long, weak, and 
uppressed, and the Carina of the flower is mst-coloured. Rudge gives some prom¬ 
inence to certain dots (sub-lente punctata) on the leaves of hie species, including 
details in the plate showing both surfaces of a leaf to demonstrate this charac¬ 
ter. These dots are also discernible in a greater or lesser degree througliout the 
fccries of specimens of P. viWosa examined. It will be seen that we have a differ¬ 
ence in the habit of the plant, size and shape of leaves, sise and colour of flow¬ 
ers* and a distinct vestitare separating these plants. When, after the passing of 
a century* examples are found in the neighbourhood in which Sieber (upon whose 
n. 420 the species is founded) is known to have collected, which are the counter¬ 
part of those figured by Budge, it would appear that the choracteriaation U 

'■•n. ^ .. 

tFor. Flora N.8.W., V., p*i09. PLin. 

tProd, Syst. 111. . 

§F1. Austr.. ii., XU. 
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sufficiently stable to warrant the retention of the specific rank and nomenclature 
as proposed by him. 

PnOSTAKTHmA DBNSA^ H.Sp. 

Cronulla (A. A. Hamilton, 9,1911; E. Cheel, 7,1918.) 

Frutex eompactus subarboribus florens dec., altus. Folia sueida, brevi- 
ter {^tiolata, coi^ata ad ovaterlaneeolat% costa hiranta prominente precursa, 5 mm. 
ad 1 cm. longo, apnd extrendiates ramorum crebra, nonnumquam fasciculata. 
Semina metaJlioa ritentia. P. mmifaUa R.Br. affinis. 

A compact erect undersbmb &—9 dec. high with terete hirsute branches. 
liCavos succulent) very shortly petiolate, from cordate to ovate-lanceolate with re¬ 
volute margins, scabrous hispid above, somewhat paler underneath with a prom- 
rnent hirsute midvein, 5 mm. to 1 cm. long, densely crowded at the tips of the 
branches, occasionally fasciculate. Flowers axillary on very short pedicels with 
linear hirsute bracts 3 mm. long, the fioral leaves similar to those of the stem. 
Oalyx hirsute, 5 mm. long, the lips entire and nearly equal. Corolla more than 
twice as long as the calyx, sprinkled on the outside with short hairs, the broad 
tliroat bearded inside with long white hairs. Anthers witli one appendage about 
twice as long as the cell, the other short and adnate. Seeds with a metallic lustre 

Its position in the genus is under Bentham^s series Gonvexae following, in 
specific sequence P. marifolia R.Br., with which it is connected by a series of speci¬ 
mens from Helensburgh (A. A. Hamilton,* 10,1913) token from a shrub of 9—12 
(lee. with an upright spreading habit. The typical P. marifoUa of the Port Jack- 
sou district is a scrambling undersbrub of 3—5 dee. 

The plants were found growing in profusion on the ocean slope of the rockv 
headland (Hawkesbury Beries) at Cronulla, and the crass foliage is doubtless a 
response to the halophyfcic conditions prevailing in this station, as plants growing 
in the vicinity of tidal waters frequently develop a succulent habit. The species 
is confined to a limited area between the ocean beach at Cronulla and the 
northern entrance to Port Hacking. 

PllOSTANTIlKUA RHOMBEA R.Br. 

Port Macquarie (E. R. Brown, 2, 1897); Douglas Park ( A. A. Hamilton, 
12, 1916). Two new specific localities extending the range of this somewhat 
rare species. Previously recorded from the Blue Mountains and Tllawarra, 

Pbobtanthkiu saxioola E.Br. var. Montana^ n.var. 

Katoomba; Narrow Nefik (A. A. Hamilton,' 1, 1903). Larger in all its 
parts than the typical P. aaxicola, the flowers and young shoots more thickly 
clothed with hairs, the setaceous bracts minute and only occasionally developed. 
This variety approaebee a form of P, Behriana Bchlecht, but differs from that 
species in the length of the calyx lips (longer in P. Behncma)^ the minutes braota, 
and the briaUy tomfentum. (The bracts are conspicuous in P. Behriana^ and 
the tomentum of a fine texture.) It is usually found in scattered patches on shel¬ 
tered hillsides, on tbe higher elevations of the Blue Mountains. Specimens in the 
National Herbarium are from Mt. Victoria (R. T. Baker, 12, 1890); Blue Moun¬ 
tains (E. Betebe, 12,1902); Blackbeath (J. H. Maiden, 1, 1904). A specimen 
from MSlton, near top of Pigeon House, n. 776 (R. H. Cambage, 12, 1902) is 
also referred to ibis variety . 
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pRCmTANTHERA OBBIIilS F. V\ M. 

NfW for New South Wales. Recorded from the Grampian Mountains^ Vic¬ 
toria.* Examples in the National Herbarium are from Gulgong (J. H. Maiden, 
4, 1901), Warrumbungle Ranges (W. Forayth, 10, 1901), MoJong (J. L. Boor¬ 
man, 11, 1900), Ciipertee (J. L. Boorman, 12, 1915). An interesting range for 
H species hitherto regarded as e^fclusively Victorian. The New South Wales 
forms of P. dehilia approach very closely specimens in the National Herbarium 
from New England (the type locality) of P mmcola R.Br. var. major^ diflFmn;? 
chiefly in the distent tjanaliculate leaves, and the dense hoary tomentum on the 
calyces and young shoots. The leaves of P. saxicola var. major are flat and 
crowded and the calyces and young shoots sparsely touientosc. 

♦Frog, Phyto. Atestr., F.v.M., vUi., 1974., p. U7. 
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ORDINARY MONTHLY MEETING. 

28th July, 1020. 

Mr. J . .1. KU>t<*lu>r, M.A., B.Sc., Prt*HuU*nt, in the* CUiair. 

Dr. AicTHUii Hamilton Temijutt, 185 Marqimrie-straetj Sydney, was elected 
an Ordinary' Member of the Society. 

The President annouiu'ed that a Pan-PaciOc Science (Congress was to be hehl 
at Honolnhi, commencing on 2nd Angust, and that a number of Australian repre¬ 
sentatives had left to attend, including Mr. E. C. Andrews, Assistant-l*rofess(»r 
L. A, Cotton, Messrs. C. Hedley, and C. A. Sussmikii, from Sydrny. FrolV*Hsor 
Wood-Jones from the University of Adelaide, and Professor H, C. Richards, from 
the University of (Queensland. 

The Donations and Exeliangcs received since tlie previous Monthly Meeting 
(30ih June, 1920), amounting to 31 Volumes, 50 Parts or Nos., 10 Hulletins, and 
2 Reports, re(*<nved from 39 Societies and Institutions, and two private dorujis. 
were laid upon tlie table. 


NOTKH AND EXjllBlTS. 

Dr. K. W. Ferguson exhibited specimens of the imago and larvae of ti 
rauscid fly Indouging to an undetermined genus. Tlie imago \\’as bred from a 
pupa taken in the nest of a Leatherheud by Messrs. AV. G. and E, C, Harvt^y, 
of Mackay, (Queensland. The larvae live on the nestling birds, and when 
mature conceal themselves in the nest and pupate. Out of twenty pupae ob¬ 
tained by Messrs. Harvey, only one hatebf?tl out, tin* others being j'arasitised iiy 
a chaleid wasp^ a pair of wliieh were also exhibited, Mr. P. H. GilbeH, of 
Lakemba, Sydney, has found what appears to lie the same sjiecies on nt^stling 
birds (New Holland Honeyeater). 

Mr. E. ("heel exhibited some very interesting specimens of a yare lichen 
collected <m Mount Kosciusko by Miss A. V. Duthio. 

The only specimens previously collected, bo far as can be ascertained nl pre¬ 
sent, are in a solitary collection by Rev. F. R. M. Wilson, found on earthy 
rock on Mount Hotham, Victoria, in January, 1890. Tlie sfiecinum is labelled 
Oufourea madreporiformis (AVulf.) AcJi. (Wilson No, 1157, in National Her¬ 
barium, Sydney), It seems to have close afUnities with Dactyhna artica (Hook.) 
NyL, and fuidber investigation is needed to settle the generic position, os no 
apothecia ate present in either the Mount Hotlmm or Mount Kosciusko specimens. 
Unfortunately there are no specimens of the al>ove-montioncd genera (recorded 
from Arctic Regions) available for comparison. 



tHE ATRTFIDAE OF NEW SOUTH WALES, WITH KEFEBENCES TO 
THOSE RECOBDED FROM OTHER STATES OF AUSTRALIA* 

By John Mitchell, late Principal op the Newcastle Technical College and 
School op Mines, N* 8. Wales, and W. 8. Dun, Palakontolooist, Dept* of 

Mines, Stunet. 

(With Plates xiv.-xvi.; Text-%ures 1-5.) 

One reason for the present paper is to make some additions to our present 
knowledge of the AUypidae found in the Palaeozoic rocks of New South Wales, 
with a view to facilitate their oorrelation with those of similar age in other 
countries in which sneh rocks have been chronologically classified* 
The value of the Airyp<i group for this purpose is hardly surpassed 
by Any other group of brachiopods and because of this, and that a supply of 
good material has become avulable to work upon, the task of syntematioally deal¬ 
ing with members of the group represented in the Middle Palaeozoic rocks of this 
State is now undertaken. Besides the foregoing reasons, another inducement to 
defd with the group was the discovery, some time ago, of a numbei^ of remarkable 
brachiopods belonging to the AtrypiAaef but not placeable in any of the existing 
genera of the family. 

Up to the present the following species of Airy pa have been recorded from 
New South Wales,—Attypa ratieularis Linn., A. de^quamata Sowerby, A. pfico- 
Ulla de Koninok, and A. morpttialts Dalman. To these species we are able to 
add Atrypa pykhra, n.sp., A. ertctitoatria, n.sp., and A. duntroonmaia, n.sp. 

If tli doubtful A. plkaiella be omitted, New South Wides would be repre¬ 
sented by species of Atrypa, and this is quite a good contribution, for nowhere 
are the species of Atrypa found to be very numerous, as is the case with some 
other genera of brachiopods. In addition to these true Atrypas we find it neces¬ 
sary to odd a new gmus to the group, for the reception of some brachiopods col¬ 
lected from Molong, Yasg and Bowning districts. From external features, these 
remarkable fossils were considered to belong to Meristina, but the discovery of 
specimens exhibiting internal structures proves that their true position is with the 
Atrypidae. 

For this new genus we have decided upon the name Atrypotdaa, and in it we 
have plocdd the following species:—Atfypoideo auatralia^ n.sp., and A. anffUBin^ 
n.sp. 

Atrtpa reticularis Linnaeus. 

{PI XV., figs, 1-7; PI. xvi., figs. 6, 19, 20.) 

It is unnecessary to supply the synonymy or the description of this world 
widely distributed and stratigraphically i>eT8ifit©nt hrachiopod. Its history for 
this Btate is a brief one. 

The first record of its ooourrenee wag made by the late J. W. Walter in a 
letter to the late Rev. W. B. Qiirke, dated 2Sth Nov., 1868, wherein he states 
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that he had identity this species in a coUeetiou of fossils from New South Wales 
which had been sent to the Woodwardiau Museum uf Cambridge University by 
Clarke in 1844 for description.* 

In 1877 its presence is noted by Prof, de Koninckf from Kempsey^ and the 
banks of the Murmmbidgeo [Devonian], With regard to the Kempsey locality 
there is considerable doubt, the formations in that area being of Upper Pataeoroic 
age. In 1888 the species was reported ftom the Bowning Beds. 3: Iti 1880 E. 
Etheridge, Jr., recorded A, reticularu from Bombala, and the variety attpera from 
Collins Flat.i 

Normal specimens of thi« fossil from tho Bowning-Vass Beds, exclosive of 
their foliated margins, appear to be rather smaller than the European species. 
The dimensions of one of the largest specimens from these beds are—length and 
width, 20 mm., depth II mm. Judging from the figures of A. reticulariti in 
Davidson’s British Braoldopoda, it would appear that adult British species usually 
exceed an inch in length and width, and are more gibbous than our forms. The 
pedicle valves of our specimens too seem less convex in the umbonal region, and 
more concave laterally and anteriorly. Some specimens from Wellington Caves, 
N.S.W., have been obtained of relatively large siae, their length and width ex¬ 
ceeding 43 mm. without the fringe, with a thickness of 26 mm. In these speci¬ 
mens the radial ribs are coarse, and the marginal sinus in front deep and tongue¬ 
like, but, except for their unusual sixe, their external and internal features, as far 
as they are revealed, are quite typical of the normal A, reticularis. 

In the upper beds of the Bowning Series, a Torm occurs, possessiDg featum 
which would place it about midway between ^4. aspera and A, neticularia, and al¬ 
though these features arc unvarying in all the specimens of it that have come 
under our notice, we deem it undesirable to separate it from the type form at 
present. Vide PL xvi., flg, 13. 

The stratigraphical range of the species in the Bowning Series extends practically 
from base to summit; but it is moat abundant in the lower beds of the series espe¬ 
cially in those of Hatton’s Corner and the limestones of Limestone Creek, Silver- 
dale. Its associates in these beds are BarrandeUa,Unguifera var. wilkinaom Eth., 
Bhieophyllum de Koninek, Encrinurus mitchelU Foerstcs Srantem 

jenkinei E. and M., etc. 

Loc. md horigon, —Hatton’s Comer, Yass River, Parish of Yass, County Mur¬ 
ray; Lim^tone Creek. Pariali of Derrengullen, County King; Bowning Creek, 
etc.. Parish of Bowning, County Harden. Upper Silurian—Wenlock or Bar- 
rande’s ^tage E of Bohemia; and in the upper part of the. Bowning Series pro¬ 
bably passing into Devonian. 

Atbtfa KBBOTiROSTBia, n.sp. (PL XV., figs. 10, 11; PI. xvi., figs. 17, 18.) 

Shell subdisfioidol when the fringe is attaclied in mature specimens; radial 
striae numerous, fine, strongly arcuate laterally and dichotomous at more or less 
frequent intervals. Pedicle valve moderately convex at the umbonal region, <w>n- 
cave laterally, end at front margin only mildly sinuate, umbo inconspicuous, beak 
erect, high, acutely-pointed, laterally supported by strong divergent umbonal 
ridges. Aperture circular, the under half enclosed by the deltidia! plates, false 
area conspicuous, hinge line wide, undulating; cardinal angles high and rounded. 

.WalesriOT . .'' 

tMem. 0eoL Surv. N.S.W., Pal, No. 6, 1808, pp. 77-78. 

fHitohell, Proo. Aust. Aaapo. Adv. i., 1887 (1888), p.293. 

Proc. Boy. Soe. N.S.Walea, xiv., 1880, p.216. 



ATRVPIDAE OF KfiW SOUTH WALKB^ 

Brachial valve very convex to gibbous in large specimens, laterally strongly turned 
up. 'i’lie spiralia are of the true Atrppa type and, with cones, consist of ten or 
more spirals with their apices directed towards the outward centre of the brachial 
valve; apices of the cones are apart, but opposing sides compressed. Dimensions : 
The largest of specimens has a length and width of one and a-half inches without 
the marginal fringe, and a depth of three quarters of an inch. This specimen, 
with the fringe, would have had a width of not less than two and a quarter inches. 

Obi?.—The valvt>H in young specimens are very mildly and about e<iually con¬ 
vex, and the iimbo, cardinal ridges and beak form an isosceles triangle, the base 
of which is from one cardinal angle to the other, but with age the brachial ^alve 
becomes more and more convex until, when full growth has been reached, it is 
strongly so, or gibbous. This form rertcmbles both A. retienlaris and A. des- 
(jmmata, but differs from each of them in the fineness of its surface ornamental ion 
and the strong curve of the radial striae w'hich is directed laterally. From A. 
reticularis it differs in the high, erect, pointed beak of tlie pedicle vah^e, the more 
exposed deltidium and false area, exceedingly tine concentric growth lines, and 
much greater dimensions when compared with normal representatives of tlie 
species. In the proportions of the length to width, and also in contour it agioes 
W'ith A. reticularis. It resembles A, desquamata in having a high f)edi(*lc valve 
beak, exposed circular foramen and deltidial plates, prominent iimhonal ridges 
and false area, also in the features of the brachial cones, but with some of tht^sc 
resemblances it is merely a matter of degree, because the beak of the present 
species is very much higher and erect, more acutely pointtni and practically with¬ 
out incurvation. The umbonakridges arc loss divergent, higher, and with the 
beak form a triunylc with an acute apical angle, cjuite different from the triangle 
forme;! by these ridges in A, desqmtmata. Then there are the differences «lrea<ly 
referred to—the much liner superficial ornamentation of the shells of the hx^al 
form, and the strong curving of the radial striae laterally and towards the canliiial 
angles. The hinge line of A. desquamata is mildly arcuate, that of the other un¬ 
dulating. Plainly our specii^ resembles in several particulars both A. reticuhiriH 
und A, desquamaia, and the latter in more than it does the former. 

Considering the tendency to variation among the Atrypa group some might 
be disposed to recognise A, erectirosiris as a variant of A, desquamata^ but it is to 
be noted that, though the differences betw’een the two forms in some instances 
appear only to be of degree, yet they are i>errnanently established; for, though 
ihe normal form of A, de/tqmmata is found in association with the one here de¬ 
scribed, there is nb evidence of gradation of the one form into the other, jind this 
affords an additional reason for a separation of the two types. 

Loc, and horizon, —Cave Flat, near the junction of the Ooodradigbee with 
ilic Murfumbidgee River, an area that is now submergi'd by the waters impounded 
within the Barren Jack (Burrinjiick) dam, whore it occurs plentiftdly in a stratum 
of limited thickness, associated with Spirifer yassensis and many other Spirifers 
not yet determined, Jthynehonella, Atrypa desguamata, Cyrtina, etc. Parish of 
Woolgarlo, County of Harden. Probably lower Middle Devonian. 

Atrvpa MAftoiXAi/is D/iJman. (PI. xv., figs. 14-105 PI. xvi., figs. 1-5; Text-figs. 1-5.) 

Tbo following is Davidson's doseription of this species*:— 

^^Spec, Char. Transversely subpwitagunal or almost elliptical; hinge Una 
nearly straight; lateral margins rounded, very slightly so in front, beak of ventral 

•Mon. Brit. Dev. and 8U. Brochiopoda, vol. iii., Steot. Sil. Brooh., pp.iaa.4. 
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valve small, straight, moderately incurved with a nireular foramen under its ex¬ 
tremity, and distinctly separated from the nm])one or hinge-line of dorsal valve 
by a deltidium in two pieces, almost surrounding the aperture. Dorsal valve 
moderately convex and trilobed; mesial fold extremely narrow at first and sud¬ 
denly widening, slightly elevated, flattened along the middle, and sharply separated 
from the lateral portions of the valve by a deepened groove. The l^dd is also 
often bent upwards close to Uie frontal edge. Ventral valve almost flat or very 



Text-tigs. 1-5. Artypa marginalis Dalin. Kularged drawings to show the surface 
ornaiuontation, muscular BOiirs and, in one, greater portion of a spiml. 

slightly convex near the beak, with a rather deej) and sharply defined sinus, mar¬ 
gined on either side by a prominent ridge, while the lateral portions of the v»l\‘e 
are gently concave and vertically turne<l up at the extremity; lateral margins un- 
dnlaling; front margin abruptly raked, straight along the middle; surfaeo of both 
valves ornamented with numerous small bifurcating ridges or ribs.'’ The above 
description applies to the Australian representatives so I’ully as to make it un- 
neccHsary to give them a separate one. 

Jn North America this species occurs associated with A, reticularia in Silurian 
rocks (Niagara Fbrmation),t and k there said by the autliors cijnoted to hav^e Wa 
short lived, just a.s it appears to have been, as far as evidence yet available goes 
to show, in Australia. 

The dkeovery of this very remarkable A try pa in Australia is of considerable 
interest to paleontologists, edding, as it does, another inHtance of the remarkable 
pow’ers for world wide distribution possessed by certain types of braehiopoda. 
It would appear too, that this species originated in the British Isles and lived 
there through a longer geological period than elsewhere. In this State it occurs 
plentifully in the lowest «one of the Lower Trilobite He<k of the Bowning Series 
on the Bast and West sides of the Bowning Syneline. Its vertical range here 
seems to be very limited. It k not impmbable that it oecurs also in the Orange 
district, for the fossil described by one of usf under the name of Camafr>tech4a 

•H«dl and Clarke, P^. N.T.. vol, Ui., Braohiopoiltt, pt. ii., p.l7S. 

tDutt, Reo. Oeol. Hurv, N.S.W., viii., pt, 3, 1907. p.l27, PI. xl.. figs.8, »l>. 
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aussmilchi may bo identical with this spe<5ie». In England it seeinB to range from 
liower to middle Upper Silurian. In our Bowning rocks it is foimd associated 
with Encrinurm silverdnlemia E. & M., E. mitchelli Foerste and below beds con¬ 
taining Odontopleura howntnffen»h E. & M., 0. parvmima, E. & M., fjeratoce- 
phala 'vogdefii E. & M., and those rooks are not younger than those of Wenlook 
age. The occurrence of this small Atrypa at such a clbtance from places where 
previously found will no doubt be of much interest to geclogisti;, and may help to 
indicate the route along which Palaeozoic marine faunas were distributed from 
Burc»pe to Australia or vice versa. 

The first record of ita presence in Australian rof^ks appears to have been 
made by one of us;* 

Loc. and horijion. —Silverdale, Parish of Derrengullen, County King; and one 
mil© south of Bowning Public School, Parish of Bowning, County Harden. 
Lower Trilobite Beds, Bowning Series. 

Atryjpa rvhcnnAf n.»p. (PI. xiv., fig. 19; PI, xvi., figs. 14-16.) 

Shell subdiscoidal or rarely oval, biconvex, radial and concfmtrie stria© 
fine, and form a beautiful cancellate pattern; marginal fringe very narrow, and 
mildly recurved, hinge line arcuate, front margin very mildly sinuate. Pedicle 
valve about as conyex as the brachial valve, from the umbo for two thirds f»f its 
length nuM^ialiy decidedly ridged, and opposed to tlus in the brachial valve is a 
shaUow sulcus; beak moderately prominent, mildly incurved, foramen conspicuous 
juid circular. Brachial valve evenly and moderately to fairly strongly convex 
in adult specimena; sulcus faint Xnd vatiiehes as it reaches the m^dle of the valve. 
Dimensions of an adult specimen—length and width, 15.4 mm., depth, 9.4 mm. 

Ob«.—This species differs from the A. reticularis in (1) its small size, (2) 
exceedingly fine ornamentation, (3) approximately equal biconvexity of the 
valves, (4) greater prominence of the beak of the pedicle valve and of its fora¬ 
men, (5) its unifor^y subcircular outline, (6) very narrow marginal fringe. 

We have no specimen showing internal structure, but from external evidence 
we assume it to closely resemble that of A. reticuUtriB in this particular. The 
specimens of this species used for the present description were obtained chiefiy 
from the upper of the limestone beds of LimeBtone Creek, Silverdale, immediately 
below the Lower Trilobite Beds of the Bowning Series, and were associated with 
numerous corals representing the genera Fmosites, MeUoUtes, CyathophyUum and 
Tryplasma and witli A. reticuUirisi, etc. The vertical range of this fossil is ap¬ 
parently limited. 

Lor. and ho mow.—^Limestone Creek, Bilverdale, near Bowning, Parish of 
Derrengullen, Coimty King. Probably Wenlock. 

AT»mA DTOTnOONEXSlS, n.8p. (PL xvi., figs. 8-12.) 

Shell almost equally biconvex oval, radial ribs subsharply ridged, not pro¬ 
minent, dichotomise two or three times, concentric striae fine and very numerous 
and undulating towards the front. Pedicle valve moderately convex throughout, 
slightly upturned at the margina, nmbo and .beak not prominent, the latter de¬ 
pressed. Brachial valve slightly more tumid than the other, muscle sears ineon- 
spicuoufi, the marph in front very slightly sinuate. Dimensiem: Length, 19.7, 
width, 17, depth 11 mm. Thm dimensitms are for mature specimens, 

•Mitohril, Proc. Aust. A»!K)Cn. Adv, go., i., 1887^1fi»8 ^ 
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Among specimens forwarded by the late Rev. W. B. Clarke to the 
Ute Rev. Sedgwick in 1844* from Duntroon, N.S.W., Salter reported having 
recognised Atrypa Teticuliin& Linn. We are of the opinion that the shell 
now under review is spcKuhcally identical with the one referred to by Salter. 
It certainly bears some resemblance to the normal A. reticularis, and on first in¬ 
spection we were inclined to make it a variety of the normal form but on closer 
study of itr determined to give it specific rank. From A. reticularis it differs in 
having the valves almost equally convex, little or no foliated margin, very fine 
wavy and numerous concentric striae, no defined sulcus in either valve, slightly 
sinuate margins, and the length invariably greater than the width. In some re¬ 
spects this species resembles A. (f) headii Billings var. angtica. Found asso¬ 
ciated with Encrinurus duntroonemis E. and M. and clarkei Mitchell. 

Loo, and horizon* —Near Duntroon homestead, Parish of Canberra, County 
Murray. 

Athypa OKsgcAMATA Sowerby. (PI. xv., flgs, 12, 13.) 

This species was recorded by de Koninck from New South Wales, but no 
particulars of locality were given. 

Specimens of the species have been collected from the black cave limestone 
liedft of Cave Flat, and ^,)odrava)ie, Parish of Woolgarlo, County Harden, and ths 
Tarago District, by officers of the Department of Mines, Sydney, and one of us, 
and it will be noticed, on reference to our figures given of a sjjecimen of the local 
form, that it agrees with the European types. 

Atkypa FliiCATKLDA de Koninck. 

This species was said to Imve been found in a black limestone in Yass district.f 

‘No subsequent reference seems to have been made regarding the occurrence 
of this species in New South Wales rocks. Judging by the figures and description 
we are not disposed to accept de Koninck’s determination. Externally it bears 
little if any resemblance to an Atrypid. 

AtR YPOIDE A, n.g. 

Gen, chars, —Shells strongly biconvex and at maturity some forms ovoid to 
globular, not conspicuously inequivalve, «uffac*e smooth, but sometimoH very 
faintly showing concentric growth lines. Beaks not prominent, hinge line 
straight and moderately long; cardinal angles high ar»d rounded. Pedicle vedve 
less convex than the brachial, with or without a faint sulcus, beak of the pedicle 
valve relatively small, depressed and incurved. Foramen apical and circular in 
mature specimens. Anterior margin moderately to very intensely sinuate. The 
deltidial plates and teeth have not been observed. Muscle scare appear to be 
large and moderately defined. mlve very convex, no defined median fold 

except in cases of mature specimens in which, tow^ards the front, a short fold is 
sometimes developed^ but sometimes bearing a very faint medial sulcus. No 
cardinal etrea, b^k incurved and concealed. Crura unknown. Brachidia or 
spirals form cones, conaiating of about ten volutions in specimens reaching two 
thirds maturity. The apices of the cones are directed towards the centre of the 
brachial valve cavity, bat in one or tw^o cases they had a droop anteriorly which 
may have arisen from accidental causes. 

ciL 

tde Koninck. Hem. Geol. Sutv, N.S.W., Pal. No. C. mH, p.78, PI. Ul., figs. 4 and 4a. 
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06^,—The features which separate this genus from Atrypa are the great 
biconvexity and smoothness of the valves, absence of marginal fringe and radial 
striae or ribs. 

G e n 0 1 y p e, Atrypouiea australis, 

Atrypoioka australis n.gen. et sp. (PI. xiv., Hgs. 1-18; PJ. xv.. figs. 8. f); 

PI. xvi., figs. 7, 13.) 

Hholls intensely biconvex to subglobular in mature specimens. In ytmug 
specimens mildly convex beak, as maturity is approaelied the convexity and front 
siniis of the valves rapidly develop, and at no stage of growth is the difference 
in the convexity of the two valves of this species very pronounced, though that 
of the brachial valve is the greater; cardinal angles rounded, hinge line wide, 
straight ur only gently arcuate. Pedicle valve has, in some larg(‘ Hpeciinens, a 
faint medial fold extending from the umbo to tlie front and, on em^h side of tliis 
fold, a very aliallow faint sulcus; opposed to this in the bratdhal valve is a faint 
sulcus bounded by an exceedingly faintly defined fold, but this feature does not 
appear to be constant, for, in some forma, the plainness of the surface is unin¬ 
terrupted and in others a feeble sulcus takes the place of the fold; front sinus 
wide and deep in mature specimens, its intensity gradually deveh^ping with age, 
'' cry iminalure shells having noneL Brachial valve very convex and at no stage of 
growth showing a decided fold, beak small and concealed. Dimenstom of a ma¬ 
ture individual (PI. xiv., figs. 5 and 6): Length, 28, width, 28, thickness, 22 mm. 
The proportions of these measurements remain very constant for sizes of shells 
from half to full maturity. ^ 

Oh(i,^--A specimen of this species was described by om; of un* under the 
name of Meristina amtralis. This determination and description was based upon 
superficial features only, which indeed very closely resembled those of the Meris- 
tina group. That there were good reasons for this determination is shown by 
the fact that specimens of this new group, showing only external features, were 
submitted to British palaeontologists and they referred them to Meristina tumida. 
More recently, specimens of the group with spirals preserved enable us now to 
place it in or near its proper phylogenetic position, and that it belongs to 
Atrypidae, wc believe, cannot be disputed, thoiigh certainly a few features of its 
internal structure remain to be revealed, but we do not expect the revelation of 
them will materially alter the views we have anived at with respect to its classi¬ 
fication. Externally the group shows some features not seen in A try pa y yet 
on the other hand has others that are truly Atrypoid, as, for instance, the straight 
hinge line, absence of cardinal area, high rounded cardinal angles, daurensed in¬ 
curved beak of the pedicle valve, and very strongly convex brachial valve. They 
are certainly extraordinayy Atrypids and up to the present are known to occur 
only in the limestones of Molong and the impure limy shales of the Bowning 
Series, and the specimens in these different districts are, for the most jvart, alike 
specifically. Those belonging to the present species from Molong are imiformly 
of much larger siae than the Bowning-Yaas (Hatton's Corner) representatives. 
This variation may have arisen from more favourable conditions for their de¬ 
velopment having prevailed in the Molong area than at Bowning. In the former 
the sea was clear, and free from the muddy sediment present in the latter. Be¬ 
sides the relative smallness of the Hatton’s Comer members of the speeies, they 

^urieowdi'Geoh Nra .. 
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also appear to have a slightly less conspiewous umbo and beak than tijose from 
Molong; also the strong tongue-like anterior sinus would seem to have developed 
at an earlier stage of growth in those from: llattou's Corner than iii the others. 
Further, in one specimen of this species from Molong, tlie brachidia show a rather 
strong droop epically, but this would appear to bo aceidental, for othere from 
Molong show the apices of the spiralia to be directed almost tow’ards the centre 
of the brachial valve, and this agrees with the Hatton^s Corner types. 

• Xoc, md fton^^oM.—Near Molong, Parish of Bomey, (kninty Wellington; Hat¬ 
ton’s Comet, Parish of Yass, County Murray; GurnetCs Selection, thret; miles 
west of Bowning, Parish of Bowning, (’ounty Harden. Upper Silurian. 


ATBVPOimcvv ANousTA, n.K)». (PI. xiv., %s, 20-29.) 


Shell intensely biconvex, subquadrate, smooth; length greater than widtli, 
valve margins intensely sinuate, front sinus very deei). Hinge line mildly ar¬ 
cuate; nmbonal ridges low^ and spreading. Pedicle valve transversely and longi¬ 
tudinally strongly convex, just below the uinbonai region tl»e inliatitm is so great 
that it gives the shell quite a Inuichback aspect; towards the front a very faint 
sulcus is developed, the sides of it being slightly more depn'ssed than th<* medial 
pt>rti(m, indenting lip tongue-like and long. Um1)o of moderate size, beak 
strongly incurved and <leprGs.sed, aperture small. Brachial vah’c vin-y much 
areluHl trauKversely, highest in front of its (5entre, and developing into a strong 
fold on the anterior third. Dimemiom: Lengtli, 23.4, width, 22, tlh<rknoi»s, 18.7 
mm., for the largest s]>ecimenH from Bowning and Molong; but the specimens 
from Hutton’s Corner so far collected, are mucli smaller, the largest from here 
measuring-length, 19, width, 17,2, thickness, 14 lum., respectively, and an im¬ 
mature specimen from Molong had the same dimensions. 1'he relative propor¬ 
tions of these measurementR aiv fairly constant for the sfieciiriens from all three 
localities. 

Tije internal structure of the specitss has been observed in the Bovrning 
form only and agrees in the spiralia with the genotype. From the foregoing 
speeies the present differs in being inucli more biconvex, having a less conspicuous 
umbo, more strongly incurved and depressed l>eak, narrow’A* hinge line, greater 
length than width, a greater relative thickness, much stronger sinuosity of the 
lateral and front margins. 

It may be noted that very immature shells of this species <‘annot be dis¬ 
tinguished from Himilar ones of A. mutralis, or at least we have not been able to 
do so up to the present. 

Loc* ami horhon .—The same as for the preceding .species. 


% 


Iteferences to racorda of Atrypa ftom other States of Amtrnlia. 


Qukensland. 

Atrypa reticularis Linnaeus.—The occurrence of this has been re¬ 

corded from the Paaniug Hiver, Burdekin Downs, by the late R. Etheridge Jun.* 
end by Foord, t In 1892, R. Etheridge repeated his previous records.! 

Through the courtesy of Mr. B. Dunstan, Cluef Government Geologist of 
Queensland, we have been enabled to inspect the original specimen referred to 


•Proo. B, Phys. Soc, Bdinh., v,, 1880, p.270. 
tOeol. Mag., ril., (8), 1890, p.lOO. 

JGeol. Pal. Qia. and N.Guinea, 1892, p.08, PI. 4, f, 4. 
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this species by the late Mr. R. Etheridge, Jtm., and after a very cntical examina¬ 
tion of it, conclude that it is not A, reticularis, but an immature A* des^iuatnata. 
Our reasons for this conclusion are the prominent be^, the exposure in the 
specimen of an area, and the strong curvature of the lateral ribs towards the car¬ 
dinal angles. In addition, the alleged A. reticularis is represented in the Mu¬ 
seum of the Geological Survey, Brisbane, only by the single specimen which served 
Mr. Etheridge Jr. for his determhiation. This of itself is a very suggestive fact, 
for A» reticularis was a very gregarious brachiopod and wherever it occurs, does 
so, almost without exception, in numbers. It is also worthy of reznark, that this 
fossil occurs in association with numerous individuals of Atr^pa des^uamata; a 
circumstance which supports the contention that it is an immature spocimen of 
the latter species. 

Atri/pa deaqmmata J. de C. Sowerby.—The occurrence of this brachiopod 
is also recorded by Mr. Etheridge Jun.f It b found plentifully in the middle 
Devonian Rocks outcropping in the valley of the Fanning, Burdekin and Broken 
Rivers in the Burdekin Downs District, and the specimens collected from this 
locality agree very fully with the original types. In New South Wales, to mj 
knowledge, A. reticularis has never been found in asspciation with A. desquamata. 
May this not be the case also in Queensland f In England, the two species are 
found commingled in Middle Devonian Rocks. 

VlCTOKlA, 

F. Chapman* has recorded the occurrence of A, reticularis var. decurrens 
from the Yeringian of Yering and Loyola; A. aspera Sohloth. from Loyola and 
the Middle Devonian of Hindi;''and A. fimbriata from Lilydale. The latter form 
he compared with A, h^strix and A. spinosa J. Hall from the Chemung and 
Hamilton Groups of N. America. In general theea forms have extra-Australian 
Devonian affinities, 

Mr. Chapman' observes with reference to the occurrence of A, reticularis 
that be finds it to be very common in the limestone beds and much less common 
in the shales of the Yeringian beds of Victoria. In the Bowtiing-Yaes beds of 
New Bouth Wales, tjbe same thing is noticeable, and it appears that this preference 
for clear sea floors <m the part of this remarkable brachiopod is manifest in every 
part of the world where it is found. With reference to bis A. aspera, recorded 
from the Yeringian beds and which be says had been recorded from the Silurian 
and Devonian of Victoria previously by McCoy, it must be observed that the 
latter regarded it as a variety of A, reticularis. We have some doubts ea to the 
correctness of this detennination, though it must be admitted that the concentric 
lamellae exhibited by Mr. Chapman’s species closely resemble those of the ori¬ 
ginal type. Whether Mr. Chapman’s condusioh is right or not, it must not be 
overlooked that many palaeontologists recognise A, aspera only as a variety of 
A. reticularis, 

Atrypa reticularis' var. deewrvens, to us, seems a slightly abnormal A. reticu^ 
laris. Some similar specimens have been noticed by one of us from the Bowning 
Beds. A. fimbriata Chapman is a very intereeting species and as Mr. Chapman 
points out is very like A, hystrix J. Hall. Nothing similar has yet been collected 
from New South Wales. Mr. Chapmanf has also recorded A, reticularis from 
O’Keefe^s Gully, Aberfcldy River, and Atrypa ti»p. from Tyeris River. 

%L0€, cH, -~-. 

•Prac. Roy. Soc. Viet.* a*vi., (K.S.). Pt.i., 19111, pp.107-109. 

fRec. Geol. Survey Vic., U., Pt.i.* 1907, pp.68, 71. 
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WlCSTlGRK AuSTRALU. 

A, H. records A try pa reticularis iron) Mt. Pieiie, Kimberley Dis¬ 

trict, angociated with Bhynchonella pleurodon »*uid Hkynckomlla euhoides, in the 
Stromatoporoid horizon which Nicholson considered to be Upper Devonian. To 
our knowled| 2 :o, no speeimen of tliis species »froin a similar horizon in Eastern 
Australia has yet been collected, 


EXPLANATION OP PLATES XTV.-XVI. 


Plate xiv. 


(All figures natural size.) 


Atrypoidea australis, Mitchell and Dun, 

Figs. 1 — 4. Ventral, profile and dorsal views of two perfect young specimens, 
Molong. Coll. Mitchell. 

Figs. 5 — 7. Front, profile and ventral view of a mature specimen. Molong, 
ing. Coll Mitchell. 

Fig. 8. Front view of a nearly maUtre specimen. ^Tolong. Coll. Mitchell. 

Figs. 9—11. Front, profile and ventral views of the largest specimen from Bown- 
Ing, Coll Mitchell. 

Fig. 12. Ventral view of specimen shown in figxire 8. Molong, Coll. Mitchell 

Figs. IV 18. Specimens from Hattons Corner. Yass River. Fig. 13 shows the 
largest shell from that locality: fig. 18, a small square-shoxildered 
form with inconapicuous utnbo. Coll. Mitchell. 

Afn^PapuMra Mitchell and Dpn. 

.Pig. 19. A perfect specimen, dorsal aspect. Silverdale. near Bowning. Col!. 
Mitchell. 


Atrypoidea an^usta Mitchell and Dun. 

Figs. 20 -21. Oblique profile and front view of largest specimen from the Bowning 
series. TTiis shows, in the original where the brachial valve is weath¬ 
ered slightly, faint outlines of one of the spiruls. Gurnett's farm, 
three miles west of Bowning. Coll. Mitchell, 

Figs. 22—26, 20. Specimens from Molong. at various .stages of growth. 

Figs. 27—28. Front and profile views of two specimens from Hatton’s Corner, Yass 
River. 


Plate XV. 


Alrypa reiictUaris Linn 

Fig. 1. A beautifully weathered transverse section of a large shell, showing 
the spiral cones and great inflation of the brachial valve. Wellington 
Caves. Call Mining Museum, Sydney. 

l^ig» 2. Same specimen as fig. 3, but enlarged to show the surface ornamen¬ 
tation. 


tGeoi. Mag., 3, vii.. 1890, pp.l()0-l. 
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Figs. 3- - 4, Ventral and front views of normal specimen from the ftAine locality 
and Collection. 

Pig, 5. A very large specimen ^silicifiedC showing, rather plainly, one spiral 
cone with some twenty coils and tongue-like sinuation in fronts 
Reduced. Wellington. Coll. M.ining Museum. Sydney, N.S.W. 

Figs. 6— 7. Ventral views of two adult shells. Derrengullen Creek, near its 
junction with Limestone Creek. Coll. Mitchell. 

Atfypoiden ausfrails Mitchell and Dun. 

Figs. 8 - fl. Dorsal and ventral view.s, enlarged. Coll. Mining Museum Sydney. 

Atrypa et'^riiroslris Mitchell and Dun. 

Figs. 10—11. Dor.sal and ventral vicw'.s of two specimens, slightly reduced. Cave 
Flat. Coll. Mitchell. 

Atrypa desquamaia Sowerby. 

Figs. 12 -43. Front and dorsal views of a specimen from Cave Flat, near the junc¬ 
tion of the Goodradigbec and Murrumbidgee Rivers, Coll. Mining 
Museum. Sydney, N.S.W. 

Atrypa mM'ghialis Dalm. 

Figs. 14—16. Ventral, dorsal and front views of three nearly adult specimens. 
LimCvStone Creek, Bilverdale. near Bowning. Coll- Mitchell. 

Plat?^ .Kvi. 

Atrypa maty:inails Dalm. 

Figs. !”• o. Photos of specimens of different stages of growth, slightly enlarged. 
Coll Mitchell. 

Fig. 6. A small specimen with concentric ornamentation, like A. Aspera 
Schloth. Coll. Mitchell. 

Airypoiilea anslrails Mit(‘hell and Dun. 

Figs. 7 and 13, A .sketch and photo, of a specimen from which the brachial is ro* 
moved and the spiral cones exposed. Fig. 13 (enlarged 21. 

Atrvpa (tuniroofwnsis Mitchell and Dun. 

Fig.s. 8—IJ. Four different specimens, dorsal and ventral views. 

Pig. 12. Same specimen as Fig. 9, enlarged (x 2). 

Atrypa pulchra Mitchell and Dun. 

Fig. 14, Dorsal view, slightly enlarged. 

Figs. 15 and 16. Ventral and dorsal views of mature specimens (x 21. Fig. 16 
same as fig. 14. Limestone Creek. Coll. Mitchell. 

Atrypa ereciirosirxs Mitchell and Dun. 

Fig. 17. A young specimen—shows the high, erect umbo, acutely pointed 
beak, steeply sloping umbonal ridges, and radial striae, (x 2.1 

Fig. 18. An txnmature specimen in which the dorsal valve has been weathered 
away and exposed the spirals. The apex of the beak has been 
weathered off. (x 2.) Coll. Mitchell. 

Atrypa reticularis Linn. 

Figs. 19and20- Two specimens with the marginal fringes partly preserved. 
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NOTE ON CERTAIN VARIATIONS OF THE SPOKUCVST IN A 
SPECIES OF SAPHOhEG^lA.* 

By MAiuoinK i. Coi.u^h, B-Bc., Ljnjjean Mactj^kay ]Pi>LU)w of thk S<>oixty in’ 

Botaky. 

(With eleven Text-fig^iU‘!?-) 

Introduction, 

During the summer ot 1019, a quantity of Saprolegnin was ma^le available to 
the writer by the aeeidental drowning of a beetle, in a tank situated in the glasR- 
house of the Botany Department, University of Adelaide. The material, with a 
little water from the tank, Avas transferred to the laboratory and kept under 
observation for some weeks. It was found to show variations in sporoeyafc forma* 
tion similar to those recorded by Lechnieref for Saprolegnia Thureti and certain 
additional voi-iations whieli are thought to be of sufficient interest to place on 
record. 

Since sexual reproduction was not observed, it was impossible to identify the 
species under <»xninination with any Hoaursivy, Judging by the stout natun? of 
the hyphoe. however, it seems piiibable that Ihe species is identical wdth that 
of liechmereV work, Saprolegnia ThunrH, 

The writer’s thanks are clue to Professor T. G. K. Osborn, University of 
Adelaide, in whose Department these observations were made, for liis interest in 
the work. 

Previous InvestIgations. 

In his investigation of certain species of Saprolegnia Leclimorct draws atten¬ 
tion to the niurked variability in the nature of sporocyst formation and dis¬ 
charge, In addition to the normal Saprolegnia typt‘ of sporwysb he records live 
variation.^, each of which shows features which are characteristic, of a distinct 
genus of the Saprolegniaceae, These variations are all concerned with the nature 
of discharge of the sporocysts, and sometimes result in the suppression of the 
first, second or of both motile phases. The following is a brief summary of the 
sporocyst variations observed by Lechraore:— 

1, Leptolegnia condition, where the zoospores are arranged in a single row 
in a long cylindrical sporoeyst. Two motile phases. 

2. Pythio}i»i$ condition, wlmre the spores swarm feebly from a club-shaped 
sporocyst, and come to rest near the mouth of the sporocyst. No record of a 
second motile phase. 

•The observations recorded in this paper were made while the writer held the position 
of Demonstrator in Botany, The XJmversity of Adelaide. 

fNew Phytologist, ix., 1910, p.aoft. 

tLoc,cU. 
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3* Achiya <ion<Ution, where the flr»t motile phase is merely repmmted by 
the liberatioti of the spores, which encyst in a mass near the mouth of the spopo- 
cyst. The seeonU motile occurs later* 

4. Dietynchua condition^ where the spores encyst within the sporooyst, re- 

gardleas of the terminal opening formed for their exit. Later, the spores leave 
their cyst oases, enter upon the second motile phase, pass out throng the 
terminal opening, often pushing their empty cyst coses before them. A second 
Dictyuchm condition is doecribed* where the zoospores pass directly through the 
wall of the sporooyet. There is no detlmte statement as to bow the zoospores 
pass through the gporocyst wall, but from Lechmere^s figure 17 we can only 
infer that the sporooyst wall degenerates at certain places to allow the escape of 
the zoospores. , 

5. Apianes condition, where all motility is suppressed, and germination is 
direct within the sporocyet, the gem tubes growing out through the wall of the 
sporooyst. 

A variation of the sporocyst known as the ^^Dictyuchm’iorm*^ waa recorded 
for the SaproUgniaesae prior to Lechmere^s work. Hartogf refers to this form 
in hia analysis of the genera in the SaproUgniaoaae, as follows:— 

"jOictyiwhtts-form. When the spores of Acklyo or Saptolegnia fail to leave 
it [the sporoeyst] at maturity, they eneyst within, constituting tliis form or 
dicfyosporafOLge. They either swarm ultimately in the second form or germinate 
in situ by emiasion of a hypha.^^ The *^i>ict|/i«jhns-form” of Hartog is evidently 
the dictyosporoeyat of Leohmere which includes the Dictyuchm and Apla/nen condL 
tions. ^ 

In the present investigation, which was made upon material growing under 
natural conditions as well as upon white of egg cultures, the writer observed 
sporoeysts of the Lepfolepma, i^ytMopsis, Achhja end Aplama types similar to 
those described by Leohmere. In addition, certain remarkable composite sporo* 
cysts were observed ^ch combine the characters of from two to four genera; 
also a new Dkty%i6hm condition which differs from either of those described by 
Lechmere.f 

Material was selected from the body, legs, wings and antennae of the im 
sect in order to ascertain whether the sporoeyst variations were restricted to any 
particular part of the host, and whether their occurrence is infiuenoed by the 
amount of avmlable. nutriment. Although the general growth of the byphae was 
found to be mwe vigorous upon the body of the insect, the abnormal sporoeysts 
oecuTTcd freely on aU parts. 

Upon traneferHng part of the material to tap water in the laboratory, the 
production of sporoeysts was stimulated in both old and young h/phae. Young 
tiyphae show a preponderance of the normal Saptolegnia type of sporoeyst in 
which two motile phases were observed. In old hyphae, however, the new sporo- 
cysts often form within or at the base of three or four discharged sporoeysts. In 
these cases some of the new zoospores find dif8<mlty of escape, and encyst during 
their passage through the old discharged sporoeysts (Tert-fig. 1). Eneystment 
within the sporoeyst under these conditions is found to occur at approximately 
the same time as that of zoospores which succeed in escaping. Eetained zoospores 

•S^iil^hytolJog^ •. ' ^ 

tAnn. Bot.. 

JJfcw Phytologist, ir,, 1^10, p.308f and x., ipli, p.ze7. 
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wliieb eney&t in tli^ abore manner, do not enter upon a second motile pliase, bnt 
germinate directly within the sporooyst* In some cases a germ tube from an en¬ 
cysted aoospore has been observed to grow back through a series of empty sporo- 
cysts and penetrate the hypha behind for some distance (Text-fig. 2]. The 
ApUtnes type of germination by penetration of the wall of the sporoeyst, does not 
occur under these circumstances. 

In cultures made upon white of egg, early sporocyst formation was decidedly 
of the Saproleffma type, but after some days, all the variations recorded ap¬ 
peared in the culture. Owing to the rapidity of their formation, it was impos¬ 




sible to discover any definite sequence of formation of sporocyst types. It wue 
found, however, that normal sporocysts occur more abundantly in the young cul¬ 
ture, though they continue to be formed to a slight degree, after the abnormal 
forms have made their appearance. Leptole^ma, Pythiopais and Achlpa condi¬ 
tions were found to be more rare than Dictyuehua and Aplanea conditions. 

The most noticeable feature of the material was the prevalence, under both 
natural and cultiu'al conditions, of two forms of sporocyst unrecorded by previous 
investigators. The first of these is certainly a Dictyuchua condition, though it 
differs in salient features from either of the Dictyuchua conditions described by 
Lechmere. In reference to the formation of the Dictyuchua condition on a white 
of egg culture, Lechmere says;— 

“The num^ns reeting sporocysts present on the myc(!lium commenced to 
develop into sporocyirts, In by far the greater number of cases observed, the 
spores encyated wi^rn the sporocyst before its discharge, in spite of the fact 
that a tubular proeeas was developed on the sporocyst before the spores encysted.^** 

•New Phytologist, ix., IfllO, p.JUe, H.S, figs. 80, 31. 
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AJko, “The zoospores were observed leaving: their eyst walls and escaping: through 
the tubular process, pushing lieiiue tliem the empty cyst coses which were in the 
tube/’j Lech mere only ol)served this condition during the development of rest¬ 
ing sporocysts in white of egg cultures. It is interesting to note that here the 
second motile phase commences within the sporocyst. A further Dictyuchm con* 
dition is recorded by Lechmere in hk second paper.f Ho soys of these sporo- 
<'ysts: ‘‘they are always derived from gemmae, and in shape they are broad and 
short. The empt> apore cases form a dense network within the spor(»cy8t, tiw 
wall of which is very thin and is apparently directly penetrated by tlie zouspores 
on their escape from their encysted condition.” 

The I>ktynchus condition observed by the Meritor, resembles tlie second of 
Lechmere's IMctyuchua forms in the fact that the second motile phase occurs out¬ 
side the sporocyst. the first l>eing suppressed. The sporocysts are found to be 
either short and club-shaped, or long and cylindrical; tiicy are never observed to 
arise from resting sporocysts and occur freely under natural as well an culturiil 
conditions. The encysted spores send out a pr<)tul>eran<ie which penetratcK the 
sporocyst wull and projects for a distance of varying length (Text-fig. 3). The 
l»rotoplowt then shrinks from the cyst w’all, streams out through the cyst tube» the 



Text-fig. 3. Portion of young Vk/yacMus sporocyat. Note germination of encysted 
spores and pa ssin g of protoplast through cyst tube, (x 230). 

Tcxt-ftgs.4^. & 4rt. Club-shaped Dictyuchus aporocyst showing Uberation af ciliated 
zoospore and the coming to rest; and second encystment of the latter, (x 230). 


tip of which degenerates. A ciliated zoospore k liberated which remains at¬ 
tached to the cyst tube for about five minutes, maintaining a rocking motion. It 
then swims away and comes to rest close to the sporooyst after a period of from 
3—n5 minutes (Text-figs. 4b and 4a). This motility is noticeably feeble in com¬ 
parison with the vigorous, motility in Leebmere’s first Dhtyuehus condition where 
the zoospores push their empty cyst cases before them when leaving the eporo- 

fAf.. ix., mo. p.W7. 

• X., 1011, p.iee, fig. 17. 
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cyst* Direct germination follows this second cncystment, This mode of die- 
oha»*ge, through cyst tubes which penetrate the wall of the sporocyst, is similar 
to the mode of dieeharge deseribed and ilgured by Lotsy for the genus Dictyu- 
ehm.i 




Text-fig,6. /Hcfym^us type of sporocyst inoorapleiely dieoharged. Note 
projecting oyat tiibw from empty cyst oases, (x about 170). 

Text-fig.fi. Poi^ion of a cylindrical sporocyst showing combination of 
/^tciyucMus and Aptmes conditions, (x 230). 

Text-fig.7. Composltesporooyst showing predominance of ‘ * Dictyn-Aplants^'* 
condition. Note Achlya type of branching with lateral sporocysta of 
normal Sapr&Ugnta form. In the latter, complete discharge has led 
to onoystinent and germination within the sporocyst. (x about 170). 


The partly or wholly discharged ^porocysts with their empty cyst cases an<l 
projectbg cyirt tubes with abruptly broken tipe^ present a peculiar and striking 
appearance (Teact-flg. 6). In some instances there is evidence of a primary .attempt 
at discharge of the sporocyst in the normal SayroXegma manner through a terminal 
opailng 6). 

fliOtsy, iPflanseiMyiteiiiJiAik^ i., 1007, p.t64, fig. 96, 
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In tlic opinion of tlie writer the above in the true THcUjuchm condition, that 
<l<^scribed by Jbecbmere being a transitional stage to this condition. 

lu addition to a true Di<ityucJiU8 and a true Aplanes condition, an intereatiiag 
tranaition often <>e(;ur8 which combines the 1!eal;ureg of bt^th these types. In cer¬ 
tain sporoeysts a number encysted spores germinate diretifcjy, producing Jong 
narrow tubes resembling young hyphae. which penetrate the siK>roeyst wail. 
Other encysted spores, within the same sporoeyst, after ]>roduoing a cyst tube* 
cease to germinate and enter upon n Dictymhm eomiition, tlie second motile 
phase taking place with the liberation «>f a /.oospore from a broken cyst tube 
(Text“fig. (>),. This type of sporocyst is « eotiilunation (tf that wliere nil motility 
is suppressed (Aplanes) with one in which the second motile phase is present, 
althotigli noticeably feeble mid short, in duration. It is interesting to note that 
transitional forms o<*cur, betw^een the true Dictifiichm condition, thrrmgh com- 
pemite spoTocysts where either the Diclyuchun or Aplanen condition is predomiri- 
ant, to the pure Apkmes form. It is suggested that this (Himposite sporocyst 
should be known us tlie ^'^Dictyu-AplnneA* eondithm. 




Text.tig,8. Club-shaped sporooyst of the Aplanrs form. SwoUen struotures at **a** 
and ax^ formed by the streaming of the protoplasm towards the tip of the 
germ tube, (x 290), 

Text-fig,0. Shows formation of two germ tul-ies in temlual Bwelling after streaming of 
protoplasm has ceased. (x 230). 


Rare examples of composite sporocysts are found, in which the features of 
Aehlyaf jSaprolegniaj Diciyuchus and Aplanas are combined. In Text-fig. 7 the 
Achlya type of branching is shown, The main sporocyst is of the ‘^Diotyu-. 
Aplme»’^ form, while the two basal sporocysts are normal sporo- 

cysts incompleteW discharged. 
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All intore&tiiij^ feature often occurs in the Apian es type of aporocyst, in wlmt 
may bo regarded as an attempt at e»eape of tlie j)rotoplast during germination. 
After some of the germ-tubes have reached a certain length, a Htreaming move¬ 
ment iH observed from the body of the germinating spore. Part of the proto¬ 
plasm streams to the tip of the tube, where a large swollen structure is formed 
(Text-fig. 8). Tlii« Jiw'ollen structure never ruptures the tip of the germ-tube, 
but appears to function as nn cttf'ysted spore from which one or two germ-tubes 
may ultimately develop (Text-dg. 9). 

From these observations it seems conceivable that the etmdition has 

arisen from the Dictipu^hm condition by the delay of proto]d«smic activity until 
the length of the germ-tube renders escape ineffective. 

Formation of New Sporoct/stff. 

Owiiig to the prevalence of Dicifiuchtis, AplaneHf and ^^Dictipi-Aphnies'' forms 
in which the t>nginal sporocyst muains blocked either by empty cyst cases or by 



Text-ftg.lO. Short Dictyuchus *porooy«t showing penetration of hypha at base in 
attempt to form new sporocyst, (x 280). 

Text-fig. 11. Base of old iHciyuckus sporooyst showing lateral divergence of hypha 
to form new sporocyst. (x 230). 


germinating aporcs, the formation of a new sporoeywt almost invariably taites 
place by the lateral outgrowth of the hypha from the base of the sporocyst. The 
hypbit growB forward until further progress is blocked, lateral divergences then 
taking place (Text-figs. 10 and 11). In this manner a pstmdo-AeA/?y« condition 
is obtained. 
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Summary, 

1. Certain species of Saproleyuia are knoivn to show variations in sporocyst 
formation and discharge, when gi*own under cultural conditions. 

2. In tlio present investigation certain variations are i^ecorded for an undeter¬ 
mined apeoies of Saproleffnia growing under natural as well as cultural ooa- 
ditions. LtptoUgma, Pythiopeia and Aohlya conditions occurred rarely, while 
Dictyuchus and Aplanen conditions wore found fit»quently. These variations oo* 
Gurred in both club-shaped and cylindrical sporocysts, but were not observed 
arising from resting sporoeysts. 

3. The Dietpuchus condition described here differs from either of those described 
by Jjechmere and is held to be the true Dictyuchm condition. 

4. Composite sporocysts were observed, the most important of which combine 
the features of Didyuchue and Aphmm, The name ^^Dictyu'Aplanes*^ is sug¬ 
gested for these sporoeysts. 

6. Evidence is given in favour of the suggestion that tim Aplanen condition has 
arisen from the Dietyuchue condition, by failure of the protoplast to escape 
from the genn-tube during its early growth. 

6, New sporoeystF are frequently formed as lateral, basal branches of old spore- 
cysts, owing to the blocking of the latter with empty cyst cases and germin¬ 
ating spores. 

All Text-figures were' made at table level, with Zeiss camera lucida and tube at 

160 mm., Leita; objectives 3 and 6 and oculars 2 and 4. 
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Introductiok and Aoknowledgmknth. 

It hajs bccjj the endeavour in previous parts of this series to inewent in each 
part a fairly detailed account of some area or problem inveetigaUd in the Great 
Serpentine Belt. The preliminary survey of the whole belt, deaci'ibod in Parte 
i. and vi. <1-2),* and other studies (3) have indicated the significance of the 
Carboniferous crust-mgvem^te and vulcanicity in the general tectonic and petro¬ 
logic evolution of the Serpentine Belt, and it is therefore desirable that there 
should be made a detailed investigation of the Carboniferous history' of the Ser¬ 
pentine Beit, in addition to the Devonian history to which attention has cln'efily 
been directed hitherto. For this reason the Currabubula district was selected as 
moat suitable for study, being easy of access, and lying midway between the 
Burindi and Bodey Creek regions already eaeamined (though but rapidly), and the 
more fully-known extensive development of Carboniferous rocks in the region 
north of Newcastle. Some four weeks were spent by the writer in surveying in 
1916, but he was unable to visit the region again until JannaiT, 1917, when, 
accompanied by Browne, he spent a week in completing the mapping of about 

* The dgores in brackets refer to the bibliography at the end of the paperT 
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st*vtinty-H\^e squaiv milets and visiting some outlying districts. Eemoval to New 
Zealand prevented the writer from continuing in further detail the mapping thus 
raphlly outlined. Meantime^ the investigations by Mr. Sussmileh and others 
showed the widespread nature of the Iluvioglacial plienoiriena in Carboniferous 
rocks discovered in 1914 by Professor Daviil, and of this work an exceedingly 
important statement has just appeared i4). A twt» days’ visit to Cvurabubula 
paid by Browne in September, 19.19, resulted in the disw^very of the glacial 
phenomena in tliis district also, an observation conftrmed immediately afterwards 
by Professor David. The writer paid further brief visits in December, 1919, and 
January, 1920, and noted the extengion of these glacial beds, and, in more detail, 
the stratigraphical succesflion. While, therefore, we are now able to give a general 
account of the geology of this district, it is obvious that mmdi remains to be done 
in the detailed study of all the formations, and in particular it must be p<jiuted out 
that the boundaries of the subdivisions of the sedimentary scries and the estiinatcB 
of their tJ hltnt,'are only rough approximations, and no attempt has been made 
to differentia'! i bo tween the numerous igneous formations, sills, dykes, breccias, 
etc., gnraped together m the roughly outlined Warragundi complex. Tlic im¬ 
probability of opj.ci'tnnity for further detailed w'ork in this rt‘gioii seems to jus¬ 
tify the publication of remiltB of our studies up to the present time. 

For the purpose of linking thin study to those made in the regions about 
the head of the Manilla Kiver (2), the availcble data concerning the intervening 
region liave also been summarised. 

Wie writePs thanks are due in the first place to his collaboriitors, Mr. IV. H. 
Browne and Mr. W, S. Dun, to Brofesaor David for helpful dii^rmssion in the 
laid and in the laboratory, to Professor Lawson for his interesting palaeobotanicul 
notes, and to Mr. F. Chapman, A.L.S., for descriptions of oolitic limestones, 
(Jhaeteten and Bryoaoa. Mr. Porter, of Taanworth, first directed our attention to tlie 
oceurrence of fossils at Currabubula, and Mrs. Scott to the south-cawtem comer of 
the Parish of Babbinboon, from which locality she has mmie a large (collection avail- 
i^le for our study. To the hospitality of her parents, Mr. and Mrs. Mackay, of Allan- 
bank, the winter is indebted for the opportunity of visiting this most interesting 
area. The hospitality of Mr. and Mrs. Doyle, of Purleywah, Wurris Creek, made 
possible the examination of the upper parts of Werrie's Creek, and to ttie guidanc>e 
of Mr. Hammond, of Escott Park, in duo the knowledge of tin* Permian Rocks of 
this district. 

(tkxkrai; OkoivOOy of tor Westkhn Zone of thb Great Berpentink Bet.t, 

RspBoiAi^Ly TifK Bo.uKrrf>N-CARHom. DiSTRurr. 

In the northern region of the Great Serpentine Belt (2) the general Ktruc- 
ture is as follows :—Imroodiately west of the »one of serpentine, there are strongly 
f<dded Devtmian rocks, with occasionally infolded Carboniferous rocks. West 
from this, lie gently, sometimes steeply, folded Upper Devonian (Barraba) mud¬ 
stones with tuffs, etc., passing up into Lower Carboniferous marine limes tones, 
with occasional bands of con^meratc, limeHtoncs nml luffs, tlie Burindi Beries, 
on which lie a largely conglomeratic series and beds containing ("arixmifenmw 
plant fossils with abundant tuffs and volcanic rocks, to which the term Rocky 
Creek HcriM was applied, the whole fonning a confomable Bc<iuenw. The two 
Cairbonifi>rous formations arc developed ebiofly in a synclinal xone lying iibout 
twenty miles west of the MCfj>entine. [iSVc (i), p. 503 and Pi. xxi., fig, 4, and 
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(2), pp« 204-272, PI. XX., fig. 4.] Stmttes in the Houtheni region by Profewsor 
DaviJ and Mr, 8us«niilcfJi (4) have aliown that there also the Carlwnirerous is 
divisible into a lower marine portion, which, as pointed out by the writer (1, p. 
604), is to be correlated with the Burindi Series, and an upper poriion ot con¬ 
glomerates, taffis and other volcanic rocks and glacial fonnations. As this por¬ 
tion is so much more extensive and varied in the Southern district than in the 
Northern, the name Rocky Creek Sories was clearly not sufficiently inclusive, and 
the term ‘^Kuttung 8erW^ was adopted to eover nil those tbr/nations that lie 
between the top of the Burindi and the base of Permo-Carboniferous Beds. The 
term Rocky Creek Series, if it be retained, must, then, be considered as indicat¬ 
ing a local development ci:' the ICuttung Series, and the latter term wdJl be cm* 
ployed herein in its original signilicaiiec. The possibility of correlation of por¬ 
tions of the Kuttung Series in different localities, the Rocky freek and Wal- 
iarohba conglomerates, or the several horiisona of ‘^Varve Bock” <»an lie determi/ied 
only after much more extensive work than has yet been uixlertaken. 

If we trace the development of the CarlKiniferous roeks southwartls from tlie 
Owydir, the following is the outline of the structures observed. Tlie syndine, 
which seems to be broken by strike faulting, is seen to fonn tlic northern spur of 
the Nandewar Ranges, west of Horton River. It is intersected by Rocky Creel;, 
and extends beyond the hea<i of the Manilla River. It is the most marked of 
several parallel syucUnes, the axes of which undulate southward from the head 
of the Manilla River. The fold axis seems to have lieen warped upwards, and 
the Kuttung sediments have been removed for some miles text-fig. 1). The 
rocks outciMpping at the surface are the undeiiying Burindi beds, and those near 
Rangira have been hastily examined by Mr. Pittman (5) who obtained tberefrom 
specimens of Mht^nchimglla and Cyrtocerw, In the Parish of Tulcumbah, Mr. 
Porter colh^deil tiolitic iimeatonc which has been examined by Mr. F. ("hapmart 
(sec below). The Kuttung rocks appear again, however, where this synelinid 
zone crosses the Namoi River, striking S. 36® E., as noted by Pittmnn (6) and 
Andrews (7). At Keopit, the syneline is broken by a strike-fault throwing down 
to the west (G), and this faulted structure has ato been jccognised by Messrs. 
Cotton and Walkom (8) at Carroll 0ap, two miles to the wmth of the river, 
where Burindi rocks only oiseur. Eight miles in u wnith-eaHtcrly direction from 
here, the low ridges rise up to form the northern extremity of the Peel Range. 
According to the writer’s hurried olieervations, this range here consists of the 
eastern limb of the syneline of Kuttung locks, the eastern being iiere the down- 
thrown side of the fault. The underlying, richly fossil if erous Burindi rocks 
forming the trough and western limb of the syncline make the foothills to the Peel 
Range and extend for several miles on either side of it. From this point, the uxis 
of the syncline pitches steadily to the south, and the Kuttung rocks t»ri cither 
limb of the syncline make up fhe Peel Range, which, for some drstance, consists 
of two series of opposed, slightly divergent, dip-ridges or (Micstas. 

A digression must here Iw made to point out the great iutcraJit of the region 
just described, which, unless, its geology is unduly obscurf^d by the recent al In vial 
deposits noted bv Cotton and Walkom (8), is likely to be of very great im¬ 
portance in the study of the Burindi rocks of this State. The first examination of 
the region was made by Sir T. L. Mitchell in 1831 (9, pp. 38, 30). The his¬ 
toric interest of the early work on this region makes full fpiotation desirable: 

**We met with a rather singular formation of little hills lormexl by pro¬ 
jecting strata, the strike extending in a direction of N. 30 W., aj)d the dip being 
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to the east at aa angle ot about 30°. The rook appears to oonaist in some parts 
of a buff caloarecus sandstone^ ealcareous taff| and more abundantly of limestone. 
. . . . with difiseminated portions of calcareous spar, principally due to 

fragments of crinoidea. At a lower part in the same rock less compact, I found 
a beautiful chalcedonic cast, apparently of a {Loxommaf)) cal¬ 
careous sandstone . . . « contained fragments of shellB of the littorina or 

turbo^^ {Macrocheilue ‘We encamped on the ‘Nammoy^ or Peel river at 

the ^oot of a small hill named ‘Perimbungay.^ In the left bank of tht‘ river 1 
found a conglomerate-rock consisting of waterworu fragments of serpentine and 
trap cemented by calcareous spar/’ “The range we had crossed at Turi was near 
ufl to the westward and a conical hill called ‘XJriary’ in the direction of Turi, was 
the most prominent feature to the south-east. The Peel continued its course 
through this range which presented a more defined and elevated outline where it 
continued beyond the river.’’ 

In 1862, the Rev. W. B. Clarke visited this area (10) and recognised the 
relationship of the marine beds with those elsewhere in tiie (Colony, “In my 
report of 8epteml>er 6, 1852,” be says, “I stated my ppinon that there is a 
regular sequence of the various beds of this formation over the Lepidodendron 
beds of the Manilla and Goonoo Goonoo. I have now to show that the middle 
beds of this formation, those of the Hunter and Hawkesbury, are widely distri¬ 
buted in the western border of the eounl;^ between New England and the in¬ 
terior. Sir T. L. Mitchell in 1831 found strata having the usual stnke and 
dip of the region and bearing fossils which evidently belong to similar roe^cs 
which I have found abundant in similar remains at the base of the Carboniferous 
on the Paterson and Hunter, mid more recently I have obtained from the same 
neighbourhood near the junction of the Peel and Namoi rivers other fossils 
which are identical with specimens coming from Wollongong in the lUawarra, 
where they occur in beds that pass in ascending order into the coal-bearing grits 
and sandstones of the Wollondilly and Hunter River basins.” 

About the years 1888-RO, Mr, Donald Porter collected a numlicr of fossils 
from 1161*6 which were transferred to the Australian Museum and io the Mining 
Museum, and in the following year Stonier (11) remarks that at Somerton the 
marine beds “appear to belong to two distinct series whicji are uncon formablo, 
and may perhaps belong to the Upper and Lower Marine. The evidence is not 
conckiKive, nor arc the sections sufficiently clear to establish the unconformity 
without a detailed survey/’ Mr, Etliendge {12). in the same year, accepted, 
wutb some doubt, the correlation of these beds with the Upi>er Marine Scries, a 
correlation which was abandoned in the following year when a more extensive 
study of the fossils had beett made (18). No further field studie.s were made of 
tins region for a long time, except the visits of Mr. Pittman (0) and Mr, 
Andrews (7), bat large series of fossils were obtained by Messrs. Porter, 
Musson, Pittman and Cullen, which were in part described by Mr. Etheridge (14, 
16), and have also been studied by Mr. Dun and the writer in the present paper. 
Those have been supplemented by oolicctions obtained from tim south-eustern 
portion of the parish of Babbinboon by Mrs. Bcott and the writer. Hers, 
adjacent to portion 14 of the Parish, there is a low hill capped with a horizontal 
layer of fine-grained limestone, beneath which is a calcareous ami fcufiaceoiw mud¬ 
stone with abundant fossils. The following is the list up to the present date of 
the fossils recognised in the region contained betw'ecn Carroll, Babbinboon, Mt. 



290 <iB()UX)Y A\’l> ^tKPKOIiCXJV OF TllK ORBAT HKRW5NTTNB HKtT OF K.8.W. 


Uriari and SomertOu. in a aubie^uent papt^r tbe Iwalities for tfaeh will be in^ 
dieated m far m p<)«flible with the present indefinite statements available. The 
list eaniiot be eonsidert^l exhaustive. A diatiwitive feature is the abundance of 
ProUuctm n^uric 0 .twtj casts of Lojtonema, and fonns of Goaseletinu. 

PLANTAK.— Olnmneila. 

PORlFEttA.—Sponge spicules. 

COKLENTKRATA.— ifulleul^ sumphuenH, Z. Hp. indet., A mpgiial- 
ophylium etheridgety g-en. et sp. nov'., Diphyphijlhtm sp. indet.. / Lithnstrolion wp. 
indet.y f Tryplanma sp, indet., Mieheliniu tenmaepta^ Mich^Xmia sp. nov., Chaeteten 
tipinuUfermy sp, nov 

Hryoxoa— FhtuUpf^ra microscopica, sp. nov.^ Cycloidatnfpa 
et »i>. ncrv. Haltopora frutkosa, VkaT/mkeus sp, 

Braohiopoda.— OfihoteteH erenktria, VhontUH mpinom, Prodmetm hemi- 
uph^aencm, P, murlcatutff P. pmtuhnuHj P. iiemireticnlaiu^, F. sp. indet., Ortkis 
{Pkipidr^malla) antftraik^ Orihk (Schisophtyria) reHUpinatay Hhynchnnella plerirO' 
donhy P, sp. indet., DieUuima »aceulum var. kastatny 1). saeculum vur. D, 

8p. indett S^inuUt 6'pirifera bimicatay JS. davidii<y aS'. dupUeicostata, S, 

moMffUffmisy S, pinymHf S, pingmM var. elongatay van ju)v,, S. fftri»$a, 8, strinto^ 
eonvvlutay sp. nov., sp. indct., Syringothyris Retzia ef. utotrir., 

Actinoeimehus piano»ulc<tta. 

PBiiBCrPOPA.— SanffmnoUt€» iriradimtuH, sp. nov., *9. «p. indat.^ Edmondia sp, 
indot-r ('tmodofda sp. hadet., NmuLma «p. imfet., FamUehdan carn^y sp. nov, 
P$4romtes Huhpittmamif P. tampteroide^, K^chia mtriala, »p. nov., ro«ocoffib*iMii 
ap. indet., Pmidam^Uttf «pp. indot., NpatMUt sp. iiwhft^ Pmenka p^irkm, sp. nov., 
Apkulopeeten sp. indet. (ef. A. ffrmmm)^ A. sp. indet., Bntolmm avievUtum, E. 
af». indet., Leiopteria mmPmliSy ScMia »p. indet. 

Oasi'rofoda .—Pleurotamarim «p. indet., Ptyeompkalus culleni, sp. nov., 
PtpeompkuRna sp- indet., Jtfotwlowia on»ata, sp. nov., M. sp. indet., Goitf^eleiin^ 
au$traUAy G, atuttraUs var. mUh, var. nov., G. maekmfiy sp. nov., G, ncotti, tsp. nov., 
Pore4tUia ptearsi, Phaneroiremala amtraik, ap. nov., JP. m^ttraHs var. alta, var, 
nov,, Murehisonm spp. indet., Beiierophon sp. cf. hntlcwt, B. sp. imlet., Emm- 
phahes carroUemhy sp. nor.^ E, cem, E, pentanyuhtm, E, sp. indet., Straparolhts 
dmidky sp. nov., Ncffkopttk hmijispimy iV. gl&hom, N. Miquuy sp. nov., Macro- 
aMlae JMf. sp., Xoatonema hahhimhoonenm, L. cf. Icfevreiy L, sp, indet., 

PU$fyeerm «p. iadet, Oontdaria sp. indet., HyoUten sp, indet. 

SOAPHOPODA.—Uewtaliwm »p. indet. 

('^KFiiAiiOPOBA— Orthnocrm^ sp. indet., TrochoeernH sp. indet., Cyrtoceras «p. 
indet. (? (j^roceros), Gompkoceran. 

TnihomrA.--Pkillip»ia f rohmta. 

Aft will be sliown in section B of this paper, this Heriefi of fossils indicates 
that the Burindi beds here may be eorrelat<id witli the middle portion of the 
(Carboniferous limestone of Western Europe. It is not possible yet to indicate 
the thickness of the fossiliferoaw beds, or to state whether there is any aonal dis¬ 
tribution of forms, but this area is stron^fly to be recommended as one suitable for 
such further studies. 

In regard to the lithology of the»e l)ed«, little can yet be added to the re¬ 
marks made above save to ekll attention to the importance of the oolitic limestone 
bands which are so fiwjuent a feature of Burindi rocks. Beside# the oecurrence 
in the Parish of Tiilcnmbnh, north of Carroll, noted above, there is also a patch 
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about a Inmdred .ya4‘ds in length on the western edge of Condition id Furehuse 
Letu^e 172 in the south of the Parish of Babbinboon. Mr. Chapinna in pi ivate 
eommtnueation states that the former rock contains stem-joints iuul nodal joints 
of a crinoid, wliich like those that may be seen in the IlexacrinuUte, tiiough it 
would be hazardous to point out their exact relationship on such meagre evidence. 
Numerous grooved brmfhial ossicles occur us nuclei in the oolitic grains of this 
lock. This limestone is interstratihed in a calcareous mudstone with abundant 
erinoids and some corals, dipping E 30® N. at 40*^, 

We now I'ctnrn fmm this long digression to truce further southwards the 
tectonic structures, 'fhe Burindi beds have been traced down the western side of 
the Petd Hange to the (hurabubula Creek at PiallaM’ay, and luvserve throughout 
ail easterly dip, though with slight variation in strike and inclination, nnd dtmbt- 
IcHs form the w<^tern limb of the syncline, and are overlain by Kiittnng 
South-east from IHallaway, the diverging ranges of Kuttung rocks are separated 
by an extenisive volcanic formation, the Wei*rie Series, chielly composed of basalt 
flows overlying the Kuttung rocks, and m tlie main synclim* plunges more deeply 
to the smith, these form the broad plain between Currabidiula mid Werps Creek 
townships, enclosed by the langes of Kuttung rocks to the east iind \vest. The 
eastern range is the main Peel Range and is the more continuous, thougli Ira- 
vei-sed by stweral gaps. It extends pa«t the. Currabnbula, WerrieV mid yuipolly 
Creeks and continues southw^ards t<»wardR the Liverpool Ranges, the component 
rot'ks having a gtu:«ral dip of 35® to 40® in a direction about W. 20® S. Th'^ 
euestft or dip-ridge character of the ranges is most marketl, especially where, os 
in the Currabubula District, they contain very resistant stratiform niasses of 
andesite. The marine rwks continue in a zone dipping beneath the Petd Range 
and resting in turn upon the Lepuhdendron amtrale beds (Barraba Series), aa 
noted at Gomioo Ooonoo by Clarke (10) and Stonier (11). ('haraoferislit^ fos¬ 
sils have Wn obtained east of Currabubula (see later) and further soiith at 
Qowrie and particularly at Goonoo Goonoo. 

The following fossils have been recorded in the Iasi twn districts r—ilfortni/a 
Sp., A'acwl<i sp., Eatoh’wm Avkulopecien ki».. MncrtnhUimt, TrnmVi 

konlncki, sp. 

The westerly segment of the syncline of Kuttung rocks crosses (!umi)iuhuln 
Oeek hy Piallaway and continues southwards across Werrie’s Creek (wliieli o(*eu- 
pies a narrow 4«fl]e) to Qnipolly Creek. 

South of 'Werris Creek, the opening lietween these diverging ridges is par¬ 
tially closed by a little cross W’arping bringing up a minor nnticliue of Kuttung 
rocks and cutting off a stnall basin of Werrie Hasalts. Between this and the 
western range then* has been let down into the Werrie basalts a small pat el i of 
-bearing sandstone, posaibly Wonging to the Newcastle Keries, Thus 
the region of Werrie basalts between Currabubula and WeiTis Cret'k forms almost 
an enclosed basin. Within this the low land is interrupted by tln^ resistant inouii' 
tain masa of Warrogundi, a volcanic complex, from which extends a 
«erit« of ridges foUowdng a bundle of dykes, nuuung in a curve to the sonth-wesf. 
To the nortb*w-est, the Dunover MonntainR appear from t\ distant iu-spection to Ixi 
also a complex of volcani(^ rocks, more, resistant to erosion than the surrounding 
basalts. Here and there arc minor intrusions* of hasaUs, probably of Tertiary 
age, and rei’ent alluvinm t>ecmw in some amount in tlie valleys. 

The main fitmetures and formations have Iwen now' outlined, hut tlic details 
</f stratigraphic succession of tl>e seejnence of igneous events and the ('oniplexiticH 
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of structure iiitroduoecJ by faulting, can be paxtly realised from a consideration 
of the features of the Currabubulii distriet. 

TiIK GkOUK^Y of the CURRABXTliULA Bi8TIlI(n\ 

Previom In'oeatigaiion. 

The first aeoouat of this district was given by Sir T, L. MitcheJl in 1831 
(Jy p. 31), in the following M^ordsi “The country ajxpeared tolerably open and 
level, 80 that we could pursue our course in one direction nearly eigiit miles. 
The moat conspicuous bill on our right was named by the native ^‘Ban'agundy/^ 
It was visible during the whole of our duy^s journey. We at length entered upon 
an open and grassy plain, and found in the akirtii of the wood beyond it a clmunel 
containing water in abundance, and which was known to the natives as **CajTft- 
hobiia.’^* Beyond this channel arose a peaked and picturesque range wJiereof the 
highest summit was named *'Turi/^ Several gullies were diflicult for the passage 
of the carts, and detain^jd the party in its ascent, but at length we reached the 
top of tile pass and crossed the range, which appeared to ho continuous, thus 
separating the basin of the Peel from that of the water falling into the Liverpool 
Plains,** We were agreeably surprised to find tliat the opposite side of these 
hills, and the wdiole face of the country beyond thorn presented a vei*y diffemit 
appearance from that through which we had passed. A gently sloping extremity 

lay before us for eight miles in the direction of our proposed route. 

The heights which we had crossed appeared to extend from the Liverpool Range 
to the northward as far as could Ua seen; but the native told me that it soon 
terminated on the river ‘Oallala’ (or Peel)* whose course he said turned west- 
warfl,” 

The Rev, W. B, Clarke, twenty years later, dcteraiined the lioight of Turi 
Peak as 2,962 ft., but made no reference to the geology of the region (10); Mr. 
Etheridge received samples of crinoidal limestone from Glen Donald, four miles 
east of Currabubulii in 1890 (11); and in 1005 Mr. Andrews briefly referred to 
the topographical features (17). In 1913 Mr, Came examined the Ohmopteris 
sandstones of Werris Creek (18) and Mr, Cambage obtained Ehacopterk near 
Currahuhula (19). The occurrence of ArchueocalamiteH was also reported in 
1914 (20), No ccmnected account of the geology of the region has, however, yet 
been given, 

The Bufindi Series, 

The eastern }>ortion of the Currabubula region consists of rocks of marine 
origin. They eomurise a lower and an upper portion. The former is made up 
of marine mudstones of an olive-green colour showing Carlmnifcrons fossils 
mostly as casts. Tlwy contain here and there small lenticles of limestone up to 
a few inciies in thickness and a few feet in diameter, and arc iuterbedded with 
tufts of intermediate or keratophyric composition, the tufFaccom? zones being also 
at times fossiliferouB. Narrow zones of conglomerate or pebbly tuff occur, and 
locally larger masses of coralline (Zaphrentif^) and crinoidal limestones. In 
general, these beds resemble quite clearly the Bmlndi rocks in tho western elopee 

^Mitchell add*; before my men had seen this spot, the uativiTtiam© 

months wa» corrupted into ‘Terrible Billy,' ” Locally this name U now ajjplied to the 
hill, officially termed “ Warragtutdi'* or Terrible ICoatitain.*' 

’♦ProViably MitohelTe party paeeed through the gap north of Duri Peak. 
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Text-fig.g, Geological Structure of the Curralmbula and Wevris Creek Diatricta. 


of New England (2) and near Bnngog (4). To the west they appear to pass 
down into the Upper Devonian (Barraba) rocks at Goonoo Goonoo, which con*' 
tain Lepidodendron amtrale, bnt the exact position of tlie zone of passage has 
not been determined In the north-western portion of the area mapped, in a 
small gully in portion lOt* there occur four narrow seanw of ver>^ impure coal, 
the thickness being only twelve inehea, They are all much veined by caloite. 
They iwall the carbonaceous shales of Clarencetown (21) to some extent, but are 
not among freshwater strata. Among these marine rocks has been thrust a sill 
of glassy (sometimes lithoidal) andesite which forms the easternmost of the more 
or less continuous afones of sills in this region, reaches a thickness of about four 
bnndred feet but pinches out south of the railway line; where thickest it forms 
the high cuesta called Minnarooba. Here, in its northern part in portion 199, the 
intrusive character of the igneous rocks is clearly indicated at its upper surface 
where the andesite has enclosed and indurated the fragments of mudstone. The 
mudstone is also somewhat indurated adjacent to the andesite in the small ridge 
crossed by the railway cutting in portion 35. A few fossils have been nole<l in 
portion 199, but the majority were found near the railway cutting in portions 83 
86, and 35 in Mr. Doneddson^s property (11). The writcr^s attention was called 
to these fossils by Mr.* Donald Porter, and in collecting them he was aided by Mr. 
0. E. Tilley, B.Sc., and Mr. D. A. Pritchard, B.Sc. The gem of the collec- 
tiou, however, the CactocWww, was presented by Mr. Donaldson and found prob- 
aWy a short distance south of the railway line. The collection is remarkably 
depauperate. A pebbly or conglomeratic layer is intercalated in the mudstone 
here and a small lenticular mass of limestone, a few yards in length and width, 
occurs which is made up almost entirely of orinoidal fragments and Zaphrentis. 

The following are the forms recognised, obviously representing the Burindi 
fauna:— Caotoerinu^ brownei, sp. nov., Zaphrmti^ ctUUni, Zaphrenth sp. indet, 
FmmieUa sp. indet.. Oho^U$ hardr€mi$, QfthoUUn Produetm longi- 

spinm^ {Uhipidaimila\ erntralUi Orthi^ {ScUsophima) rtmpimia, &pin^ 

* Fortto numbers refer to the Parish of Ourrabubnla except where otherwise stated. 
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fera hmdcata^ Sptrifera ftp. indet., Spiriferma insculpta^ Dielasma Hacculun var. 
hastataf two indoftnite specioH of Pelecypoih^ Conularia sp. PhiU^ma Bp. ?. 

Tlae lower limit of the Biiriudi IxmIs is not definite, hut wr may asBume their 
thiokiiesH to he not less tlian twenty-five hundred feet, and the lower portion, con- 
tairarig: luariTie fossilsj to be about half that amount, which agrees with the ewti- 
matc of their thickness in the type locality (1, p. 508). Tlio upper moiety of 
the Burindi Series does not make any marked outcrop, but seems to consist of 
mudslone and also of very easily decotuposfMl basic tuffs, yielding a tenacious 
red soil. At the base of these a stronger band of tuff was found to contain h^pi- 
dodendron vfdiheimianum, Scattered through the belt of red soil are irregular 
nodular masses of silica, sometimes apparently chalcedonic, at other times clearly 
silicifled tuffs, more often replacements of some unknoM'n material. This horizon 
of silicificfltion throughout the region mapped, and in imnu^diately tollowcvl 

by liithcr more fvdsitic tuffs. 

Alcove this there is a zone of passage into the more keratopliyrie tuffs whicli 
fV>rm the base of (he Kuttung Series. This zone is developed along the eastern 
Hjopes of Mts. (^ohla and Sugnrloat, and here Mr. Donaldson found the silicifled 
plant remains described in the palaeontological section of this paper, and consist¬ 
ing of gymnospermous wood and a bundle of roots, both of an indetenninate 
nature. 

Lower Portion of the Kuttuny Series, 

In the region mapped the distinction between the baae of tlie Kuttung *Series 
and the top of the Burindi Beds is not sharp. The fonuer are less readily de¬ 
composed and contain one or more mkrked pebbly zones. This basal portion of 
the Kuttung Scries may be traced akmg the scarp of the oaeternmost line of the 
westerly inclined dip-slopes of the Peel Range, which line of ridges is made up of 
a nearly oontimiouM band of more or less glassy hyper«tiiene andesite about five 
hundred fetH in thickneas. The relation of this to the adjacent Kuttimg rocks 
is not clear, for distinctive outcrops have not been discovered (hut see p 304), 
The Kuttung Rocks are here mostly of medium grain, gritty tuffs coini>OHed 
chiefly of acid felspar, and ore associated with ooca«ional zones of thinly l>edtW 
olive-green inudstanC; and of pebblcB which are apparently waterwora. Xo 
glacial fttriae have been found on any of these yet, but tiusy have not been oloselv 
investigated. In Tun Creek (Portions 57 and 59) a thin flow of basalt oceuix. 
Througli this portion of the series tJiore extends another series of stratiform 
masses of more or km glassy andesite. Duri Peak, for exainfdc, is a magnificent 
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cueHtB; formed of a sheet of igneous rock over three hundred and tifty feet in 
thickness, the 'ttn^stern dip slope and almost vertical eastern scarp being very dis¬ 
tinctive {see Text llg. 3.) South of this, there is a small hill in portion 110 which 
seems (<> be composed of a lenticular mass of tlie rock about two Inindred feet in 
thickness. Further south, in Sandy Oully, is a larger mass composed of both 
vitrophyri<* and lithoidal andesite which together reach a thickness of nearly 
fifteen hundred feet, and further south again, on the margin of the map, is the 
great mass forming Kingsmilfs Peak, the tldckness of which has not yet been 
ascertained. It does not seem likely that these isolated niasst's of .pyroxene 
andesite are repetiti()ns by faulting of portions of the continuous median zone, 
though perbajis mjt impossible. Strike faulting occurs to some extent, but its 
lull effects are unknown. Thus along the two lines of section nortli of (hn-ra- 
bubida Oreek, the apparent thicknesses of the lower portion of tlic Kuttung 
beds are I'espectively toidy-two and forty-four hundred feet. Along tin* southern 
line of section, the apparent thickness of these beds is only thirty-four hundred 
feet, and there is additional evidence (see pp. 307-8) to suggest that the move¬ 
ments differed on the two sides of Currabubula Creek, that some portion of the 
Lower Kuttung rock was repeated by strike-faulting north of the Currabubula 
Creek, or was cut out by the same process south of the same creek. The trun¬ 
cation of the western piargin of the andesite of Kingsmiirs Peak suggests the 
latter as the more probable alternative. In either ease, the exact thickness of the 
Lower Kuttung Series remains in doubt. No fossils have been found in this 
portion of the Series, unless the plants assigned to the uppermost Burindi rocks 
should riglitly be included here. 

The inclination of the beds is between 36® and 40° t(^ the S.S.W. in the 
northern part of the region, hut less in the soutliern. 

Middle Portion of the Kuttung Serm. 

(o) Tht Lower Gladul Beefs,—This is the most varied and interesting portion 
of the Kuttung rocks in the district. The succession of be<ls has l«fen traced in 
approximate detail along four lines of traverse. In portion 223, a mile and a half 
to the east of Currabubula railway station, a small quarry exhibits a very line- 
grained, almost poreellanous, creamy-white banded rock which has some of the 
charaeters of the 'Varve'' rock of De Qeer (22) [»ee Text-fig. 3a, Section iii.). 
Beneath and especially above it the bouldery rock is not a nonnal conglomerate, 
but in place of closely-packed, contiguous, rounded pebbles, more or less uniform 
in size, the pebbles present ore sub-angular, very varied in size, and arc sot in a 
matrix of gritty felspathic material, in which they are often widely spaced and 
not contiguous, and tliere ia little sign of stratification. The rock has thus some 
of the characters of boulder clay or tillite. This bouldery material, witli inter- 
bedded tuff lying abm^e the fine-grained banded rock, is about 1000 feet thick, and 
extends into portion 321 (Mr. ProctoFs property). Above this is a second zone 
of fine-grained bonded rock, but here the comparison with ^‘varve^^ rock is even 
more marked. The bedding planes of this rock are often strongly contorted, and 
seattei^d through it are small or large pebbles of granite, aplite, etc.—evidently 
small erratics. This zone of ^Varve^* rock has been proved to be continuous for 
at least five milea, and is, therefore, termed the main “varve” zone; it is about 
fifty feet in thickness. Lying above it are laminated, olive-gretm mudstones ymy 
like thoee in the Burindi ^ries, but so far these have not been found to be fos ■ 
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silif«roiia. Theae mudatoaes are about fll'ty feet thi<jk. Upon them lie conglom¬ 
erate or bouldery bede^ interstratiiled with fine-grained tu£^ containing plant re- 
mainn. On the sti^p sidea of the hill in portions 320, 321, immediately south of 
Mr. Proctor’s hoinefiteod, Mr* Browne and Mz*. Waterhouse obtained from this 
horizon a number of fossil plant-remains, including Mhacopteris interinediaj 
Aneimitea ovata, and reed-like impressions, possibly of Calamites. These bediS 
are followed by the gritty felspathic rock which is described below os the main 
i'elspathic grit. The total thickness of the Ms here descrilwd as forming the 
lower moiety of the Middle Portion of the Kntiung Series is about tliirteen hun¬ 
dred feet. They are grouped together as the Lower Glacial Beds. The main 
‘Varve” zone may be traced to the south, and has been studied two miles from 
here, where the eastern branch of Rocky Creek approaciics Sandy Gully (portion 
278). The ridge separating Rocky Creek from Sandy Gully consists of a succes¬ 
sion of banded mudstones, felspathic tuffs, narrow zones of tillite and traces 
vaiwe rock overlain by a dej9nifce zone of tillite. The main “varve’’ zone follows 
this, and can be seen in the valley of Rocky Creek below the northeiti sharp 
bend, and it is followed by the main felspathic grit (see Text-fig. 3o, Section iii., 
E—F). The boundarieB of the glacial beds southwards from here are largely con¬ 
jectural . 

North of Currabubnla Creek, still more distinct evidence of glaciation is 
available (see Text-fig. 3a, Section ii., C—D). Tracing the setiucnce of beds up 
from the valley of Turi Creek we find that the upper portions of the easterly 
facing slopes are rather too covered with shed rock to yield a clear succession to 
a hasty trcvei'se. The rooks appear, however, to be felspathic gnts with 
pebbly layers and some well stratified material, and possibly represent the lowest 
'Varvo” horizon. Above these, forming the almost vertical cliffs at the scarp edge, 
is a thick stratum of boulder-bearing rock which perhaps is more like a normal 
conglomerate than a tillite Above it^ is a narrow zone of fine-grained, creamy, 
felspathic tuff containing abundant remains of Rhacopteria intermedia^ Aneimite' 
ovata and €cdamHe4ike impres-rions. These were first obtained here by Mi*. 
Cambage (Ifi). Probably, also, the Archaeocalmutea W'as obtained from this 
spot (20). These plant-beds are followed by a thick zone of tillite, which forms 
the highest part of the ridge where it is crossed by the line of section ((^—D), 
and may be traced down the valley of Browned Creek. Here the glacial origin of 
the rock is shown, not only by similarity of the structure to that of a boulder 
clay but by the presence of polished striated and more or less faulted pebbles 
collected by Professor David and Mr. BrOwne.* These are, however, difficult fo 
obtain, for the matrix of the tillite is strongly cemented. Moreover, as in the 
Paterson-Maitland District, the striations are found almost solely on the quartzite 
pebbles, the boulders of granite, porphyry and ai)lite being generally withoin 
striation, though they are often only partially rounded. The largest boulders arc 
of granite which may be over two feet in diameter. Above this tillite lies the 
main ^‘varve aone’’ first discovered by Browne, and well exposed here in Browne’s 
Creek. Here the contorted character of the rhythmically banded “varve’' rock is 
moat striking (xac Text-fig. 4) and so also is the presence of abundant erratics of 
granite, some over a yard in diameter, embedded in these fine-grained sediments 
(aee Text-flgB. fi and 6). The main varve zone is followed as usual by laminated 

*Fbr photographs of gladated pebbles from Browne' e Creek and Hooky Creek Plate 
xxiv., fig8;d,X0 of section B of this paper, to appear in Part 8 of these Proceedings for 1920. 
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olive-grre^n mudstones about sixty teot in thickness overlain by a thin tuffaceous 
cong:iomerate containing Rhacopteris intermedia and R, ro>emerif {probably ths 
equivalent of the Rhaeopteris beds by Proetor^g homestead). These are followed 
by the Main Felspathio Grit. The main “varve" zone and the olive-green mud¬ 
stones are weak stmetures compared with the tillites below and the grits above, 
ami their extension for some miles to the north is indicated by the manner in 
which the beads of creeks open out into strike valleys following the base of the 
Main Felspathic Grit In the three preceding traverses aoroBs steep slopes only 
broad subdivisions of the Lower Glacial Series have been traced. The exposures 
in Cnrrabubula Creek, whore it passes through the township, indicate that in 
reality the succoBsion df beds is more complex. The section from the point whore 
the Creek is crossed by the Duri Road to that where it is joined by Anstey^s Creek 



Text-fig.4. Contorted “varve-roek’* in Bfowne’g Creek. 



Text-fig.6. A rounded granite bouldf^r in Text-fig.6. fiubangolar granite 
^'varve-rook/* Browne's Crook. boulders in contorted '^varre- 

rook,*' Browne's Creek. 


merits detailed study. Commencing the section is a thick band of eonglomerate 
followed by banded mudstone 40 ft., tillite 10 ft. (including a granite-erratie 
three feet in diameter), well bedded felspathic tutt 80 ft., tillite 10 ft., contorted 
^Varve^*-like felspathic tuff 60 ft., tillite 30 ft, followed by thick conglomerate 
extending to the bond where Rocky Creek enters. Here the section is broken by 
a zone of crushing probably denoting a fault. There follows banded contorted 
*Varve’^ rock 60 ft. contaiiimg many small erratics; this must be considered to be 
the main “varve” zone. It is overlain by laminated olive-green mudstones, and 





























8T W. N. W. S. AK3> W, B. BROWNE. 29» 

tlioHo agiuu by the Main Febpathie Grit whieb extends beyond the point where 
Anetey’s Creek enters the main etreaxu. The grit contains intercalated bands of 
conglomerate. 

(b) The Main Felspathic Qrit which thus immediately overlies the lower 
glacial bods is the most uniform portion of the Kuttung Scries in this district. 
It is a strongly cemented grit chiefly composed of fragmental grains of orthoelase 
and (juart/f with a little albite et cetera. Here and there it contains interstratifled 
pebbJe-banda, passing into definite layers of conglomerate^ and also occasionally 
thin bands of mudstone. Its great resistance to erosion is seen from the per¬ 
sistency with which it forms the highest ridges throughout the whole of’ the district. 
It probably forms “Rocky Pcak/^ between Quipolly and Werriifs Creeks, and then 
north of it lises to fonn Soma, and the point imme<iiately north of it (both 
of which are higher than Duri Peak) \ it also fonns the ridges east of Rocky 
Creek, and those lying just west of the watershed between Currabubula and Tnri 
Creek. No fossils have yet been found in this formation, which is approximately 
a thousand feet thick. It evidently resulted from prolonged (‘xplosive eruptions 
which culminated in the production of a little rhyolitic tuff, possibly in some pa3:ts 
rhyolitic flow-breccia, about fifty feet thick. This last has been traced down 
the eastern side of Rocky Occk, and along the western foothills of the ridges 
north of Currabubula. 

The Upper PotHon of the Kuttung t>eriet(. 

The beds following this arc again more or less glacial in character, Noifh 
of Currabubula Creek, a little basic tuff and a flow of basalt only a yard ¥ride 
interv^ene between the rhyolitic tuff and the tillite, but these are absent from the 
development in Rocky Cretk where also some faulting appears to have obscured 
the Bucoession. The tillite has the some general characters as that in the Lower 
glacial beds, contains striated pebbles of quartzite (see footnote on p. 297) 
among mmiy more or less rounded boulders of granite, porphyry, and aplile. 
It becomes more conglomeratic in character in its higher portions, and is inter- 
stratified with a large amount of felspattuc tuff. About fifteeit hundred feet above 
the top of the Main Felspathic Grit there is a narrow zone of fine-grained, white 
felspathic tuffs, which may be traced up the face of and the spur to the south of 
the hill immediately to the south-east of Currabubula. Traces of Bhaoopieri^^ 
have been observed in this, and associated with it are contorted banded tuffs some¬ 
what resembling '^varve” rock. Altogether these are rather more than fifty feet 
thick. Two milea from Currabubula Station, in portion 274, where the western 
branch of Rocky Creek crosses what is probably this horizon, coarse tillite is seen 
containing several narrow layers of "varve" rock up to a foot in widtli. 

The Kuttitnif Bockti West of Werriti Creek. 

The Kuttung rocks, whicli m^e the westera limb of the syncluje, form the 
hills to the north and south of Werris Creek Gap. They have not yet been in¬ 
vestigated in detail, but appear to be similar to the upper portion of the Kuttung 
Series near Currabubula. Intercalated in these is a mass of andesite thirty feet 
thick, which closely resembles the rock termed the Martinis Creek andesite in tlic 
Paterson District, which there has been shown to be a flow. Immediately to the 
west of these hills extend the Liverpool Plains which, near the Werris CroeM Gap. 
are covered by black soil, probably derived from the Wenie basalts. It is 
possible that, the western face of these hills is parallel to a line of strike-fault 
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bringiug up the Buriiidi beds beneath the cover of black soil. The viridth of the 
range does not seem sudicient to permit of the development here of the full thiotk- 
ness of the Kuttung Sorics {see Text-fig. 2). 

Genercd BeriMrks Concermng the Kuttunp Senes* 

Sunuuariaing the above facts we find that the Kuttung Series in this region 


is made up of the following members:— 

Upper Portion: Approximate Thickness. 

Tuffe and oonglomerates ..^. 1600 feet. 

Mhacopteris tulfs and varve beds... 50 

Upper Tillites, conglomerates and tuffs. 1500 

Middle Portion: 

Rhyolite Tuff. 50 

Main Felspathic Grit .. ;. 1000 

Lower Glacial Beds.. .. 1300 

Lower Portion: 

Felspathic tuj£Ea and pebble beds (say) .. 4000 

Total ... 9500 


The total thickness of the Kuttimg Series in this district is thus comparable 
with the thickness of 7000 feet measured in the same series in the Peterson area 
by Professor David and Mr. Sussmilch (4). It would, however, be quite pre¬ 
mature to attempt any detailed correlation. A striking point of distinction is the 
comparative rarity of actual flows of vOlcanic rock in the Currabubula district, con¬ 
trasted with their frequent occurrence in the Paterson region. 

Attention may here be directed to the wrileris comment on the section exposed 
on Rocky Creek near Bingara (2, p. 268),—^^The series is, in ascending ordm:; 
Burundi tuffaceons mudstones, followed by tuffs covered by a very great thickness 
of coarse conglomeratas with boulders of granite, porphyry and rhyolite in a tuff- 
aoeous groundmass, with interbedded layers of rhyolite and rhyolite tuff. Following 
this there is more tuff, and above a band, about fifty feet thick, of a hard cherty tuff, 
very fine grained but including small pebbles of granite, etc.” [See also* the 
microscopic description (23, p. 720, M.B. 16).] “Following this is a mass of 
coarse rhyolite tuff. Altogether the series cannot be less than two thousand feet 
thick, and the hill at the side exposes at least five hundred feet more.'' 

The experience now gained leads the writer to conclude that this “hard 
cherty tuff," observed by him in 1911, was also a glacial rock containing small 
erratics, and that the section exposed on Rocky Creek is perhaps comparable with 
the Middle and Lower Portions of the Kuttung Series as here described. 

As regards the conditions under which these sediments were deposited, it is 
evident that the epoch of their formation was one of continuous and ener^fcic 
expU>aive volcanic activity, accompanied by extensive glaciation. The apparent 
absence of striated pavements and the rarity of the preservation of striae except 
on the quartrite pebbles, together with the abundance of waterwom pebbles and 
of 'Varve" rocks, 9eom to innate that flimo-glAciol rather than purely glacial con- 
(litians predominated, a condusiott which accords with that of Professor Bavid and 
Mr. Sussmilch (4). At the naime time, the unstratified beds contabing large 
boulders scattered through a fdkpathic matrix have some feature® like thoae of 
Rubgladal till. It must also be pointed out that the diacrimination between glacial 
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beds aad mens conglomerates rests at present upon a rapid survey only. It will 
be necessary to establish and apply critically discriminative criteria before definite 
conclusions concerning these beds may be obtrinwl. 

Thii Wsrrie Volemie Ssns^. 

This consists cf an immense mass of basaltic rocks^ which are now probably 
over two or three thousand feet thick near Warragundi, and must originally have 
been much more extensive. Invading these is an extensive series of siUs and 
dykes described below The lava* are chiefly very decomposed basalts, of which 
the petrological examination is very diflilcult. No fresh examples have been ob¬ 
tained, though the nature of the rock may bo fairly well determined in a speci¬ 
men from the bottom of a deep well near the head of Anstey s Gi*cek. The rocks 
are very vesicular, the vesicles being either empty or filled with zeolites, calcite, 
chlorite, or a form of silica. Here and there there is evidence that the mass is 
composed of many flows of small size. In the banks of creeks the irregular out¬ 
lines of the chilled mfirgins of slaggy may be seen. 

On the summit of a hill in portion 110, PariHii of Werrie (west of the 
area mapped), at the highest point of the Werrie lavas so far as is yet known, 
slaggy and ropy lava is found deeply weathered and of red brown colour. It is 
not, however, a true btisalt. 

Warragundi, or Tenible Mountain,* and the group of hills around it probably 
formed the centre of tlie ancient volcanic activity. In nil probability the original 
volcanoes were dissccfecl and reduced in Permo-Carboniferous times, and covered 
with G^toauopicriji-bearing sandstones, of which a remnant still occurs near Worria 
Creek. This covering being stripped ofi: by subsequent erosion, perhaps in com¬ 
paratively recent times, renewed dissection has cut deep into the core of the old 
volcano. Probably there is no finer example in Australia of a dissected volcanic 
<M)mplex than is atforded by these hills, the detailed examination of which will 
form a most faacinnting study, The writer has been able to spend only three 
days among these hills, and has therefore merely indicated on the map, Plate xvii.. 
roughly the area in which the greatest variety of rocks is io be found, classing 
the whole as the Ir^’^arragundi complex, A few notes, however, may ho given to 
indicate the nature of this complex. The basaltic rocks are in one place associ¬ 
ated with rhyolite, possibly a fiow. They have been broken through by large 
masses of trachytic or felsitic agglomerate, the largest of which forms Warra¬ 
gundi itself, and adjacent to these are more basic agglomerates. Tn a<lditIon, 
there is a varied and extensive series of intrusive rocks, which form dykes, sills 
or sTbeets, or less regtilwly shaped masses, the rocks of which may be termed 
provisionally felsites or granophyres and keratophyros, porphyrites of several 
types, and doleritew. Theee are clearly related to the intrusive rocks, dykes and 
sheets in the Carboniferous sediments, as will appear more clearly after a con¬ 
sideration of the latter rm^ks. It will suffiee at present to point out that the 
dykes in the smliinents tend to radiate out from about Warragiindi. From thi^ 
centre two bundles of dykes pass outwards, the one extending to the east, form¬ 
ing the ridge at the head of Anste/s Cre^, and extending for a considerable dis¬ 
tance through the Kuttung rocks; the other bundle strikes to the south-west and 
bends round almost to a southerly direction on crossing Werrie's Creek, and being 
resistant to erosion the dykes have determined the presence of the crescentic 

* See fo^note p.xitt. 
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TOW of bills wbieh lie east of the railway line. Possibly this eontinuous dyke-zone 
marks the site of flssiirGs from which the Werrie basalts were ejected. 

The consideration of the ajcre of these rocks is deferred to a later section 
(p. 308), but the most probable conclusion is that they were formed in late Car¬ 
boniferous or earlv Peruio-Oarboniferons times. 

The Intrmive Igneous Rocks, 

We have just remarked that the Werrie Series, and we may now say the 
underlyinif sedimentary^ formations also, have been invaded by numerous, more or 
Joss concordant intrusionB and dykes composed of a variety of igneous rocks. 
These intrusions fall into several groups: 

(a) RiUs and sheets. The most striking of tJie intrusive rocks ai*e sills of 
glassy or lithoidal pyroxene andesite. Of these there are three zones, a com¬ 
paratively short and intermittent eastern zone, the main continuous zone, and the 
western zone of intermittent but large intrusions which rise to form tw<> of the 
highest peaks in the <listrict. The resistance to erosion offered by these sills is 
very great, and as they are inclined at a considerable angle they usually form 
high, nharp-ridged cuestas. 

The eastern ?one commences in a low hill in the south-western corner of tlje 
Parish of Warral mid thence continues intennitieutly southwards, rising into a 
well marked ridge. In portions 266 and 107 of the Parish of Currabubula, c.x- 
poHures of the up])er surfacMi^ of the fiill seen in a creek, show that the andamte 
has invaded the mudstone, and indued fragments of it, which have been con¬ 
verted into a dense flinty hornstone. The sill is not seen from abont a mile south 
of the Duri road until it appears again in portion 83, after wliich it continues 
intermittently, forming a low ridge extending for a mile and a half further to the 
south-east. The railway cutting through this ridge reveals a coinjdex of shat¬ 
tered and indurated mudstones, conglomerate, and tuffs. 

The main zone of jiyroxene andesite extends from the Pai-isdi of Win ton on 
the north into the area mapped, ci'osses the kw divide at tlie head of China^ 
man's (lully, ami rises into the strongly asymmetric hill cant of Duri Peak whirdi 
has a prwdpitous westerly-facing scarp and a long, smooth, but steep dip-slope 
to tlie east, rising until the surface of the andesite is half a mile wide. The 
andesite is truncated by a fault, the same which forms the southern boundary of 
the igneous rocks of Duri Peak, and by this fault the outcrop is displaced a 
quarter of a mile to the west, the down-throw being to the north. A basic dyke 
occupies this feult-flssnre. Thence the andtwite continues in a Huccession of dip- 
ridges or cuesfas, broken by minor dip-faults and occasionally crossed by nanow 
dykt^ of basalt, which weather bo rapidly that they have determined in several in¬ 
stances the positions of the valleys crossing the andesite (see p. 31,0). The most 
marked instance is tlmt between Mts. Cobla and Sngarloaf. Pault-flssure« also 
have determined transveroe valleys, as in the me of (■urrabubula Oreek, Routh 
of the latter the andesite band wedges out and is repla(*ed by a second zone com¬ 
mencing to the east of this termiuation of the main band. The narrow ship of 
swliments between these two masses of pyroxene andesite consists of fragment'll 
jaspery rock. The zone now continuea across the upper part of Currabnbula 
Creek, and rises into the high ridges forming the western boundary of the Parish 
of Qoonoo Goonoo. Tt appears to continue for several miles further to the 
south-east. 
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No indubitable evidence of the intrusive nature of this main zone of 
pyroxene andesite has yet been founds anti its classification rests chiefly on litho¬ 
logical similarity with the rock of the eastern zone, and the similar absence of 
characteristically volcanic features. The jaspery character of the breociated rook 
between Uie two overlapping portions of this zone suggests that here in contact 
metamorphism whicli has be<x)me most marked between the separated portions of a 
split sill, but it is still possible that the apparent splitting and shattering may be 
due to a poM^crful strike-fault. 

The third zone is the most intermittent, though containing the broadest ex- 
posurcH of pyroxene andesite. Of these the northernmost extends into the area 
mapped from the Parish of Winton, crosses the upper portion of Chinaman 
Gully witliout producing marked relief, and becomes rather narrower until it is 
sharply upthrown by a fault to form the shapely ridge of Duri Peak (Text-fig. 31. 
In this the andesite is exposed as a eliff of prismatic rock on the north-eastern 
face, showing that the igneous stratum is about three hundred and fifty feet tliick. 
The south-western face is a dip slope inclined at an angle of 40°. The southerti 
flank of the mass is grooved by an L-shaped valley, the position of which whs 
apparently determined by a small strike fault intensecting a dip-fault, the latter 
partly tnmeating the andesite, its plane being oeeupied by a basalt dyke. The 
remnant of the andesite extending beyond this fault is cut off by a second one a 
short distance to the south, which also displaced the main zone of andesite. 

The portion of the pyroxene andesite included between these two faults shows 
moat maikedly a flow' stmctiire, especially on weathered surfaces, where tim lines 
of phenocrysts of plagioclase and pyroxene stand out distinctly from the glassy 
matrix, whicli is often weathered to a bright red colour by the separation of dusty 
haematite. 

About ft mile to the south-east from here is a sjtiftll mess of pitchstone (in 
portion 116) from which was obtained the sample winch has been analysed. It 
forms an inconspicuous knoll. 

The pyroxene andesites appear again in the valley ol' Sandy Creek. Thev 
are brougljt up to the surface by a fault (which has been traced westwards for 
some distance), and thence the mass swells out to a width of about half a mile, 
continuing I’or two miles to the south-east and risiug to form a small group of 
bills about five hundred feet above the floor of the valley. Two faults cross this 
mass, displacing it slightly, and it« stmthem margin is also a fault traceable tor 
some distance westward. An interesting feature of this mass is its three-fold 
nature. The highest hill is seen to be craggy on tlie easterly and westerly 
aspects, the rock cumposing the slopes being very glassy, but in tlie centre of the 
hill there is « smooth saddle, slightly lower tlmn the sides, and composed of 
Hthcddal ajidesite. Possibly the maes is twofold in nature, the vitrophyric ex¬ 
ternal segments having a lithoidal inner portion. In other parts of tins 
region is seen a dose association of lithoidal and glassy rocks of otherwise .simi¬ 
lar nature, and forming part of a simple mass. The significance of this will be a 
matter of interesting research, A somewhat analogous association has Wn 
found to be not uncommon in Western Beotland (24). This mass, if stratiform, 
must be nearly fifteen hnndred feet thick. 

The last occumnoe of pyroxene andesite remaining for description is tiiat 
whieb forms Kingsmiirs Peak at the head of Currabubula, Werners and Back 
Oredes* In this mass the ividih of the exposed surface of pyroxene andesite is 
greater than <4sewbcre owing to the smaller inclination of the dip-alopc. The 
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woBteru buundaxy of tbe mass is a strongly marked fault whM orosses Werri«*s 
Creek obliquely. The margin is a steep soarp. The andesite appears to 

be out off to the south by a dip-faulty and does not reach Back Creek. The thick¬ 
ness of the sill does not apparently exceed throe hundred feet at its eastern 
margin. 

As in the case of the occurrences along the main zone of pyroxene andositey 
no exposures have been found of the contact between the igneous rock and the 
surrounding sediments, and the classidcation of the four western masses as intru¬ 
sive bodies again rests on their lithological resemblance to the roqka intrusive 
into the Burindi beds two or three thousand feet lower in tlie stratigraphical suc¬ 
cession. Against this it might be urged that there is a lithological similarity no 
less marked between the roc^ of the main and western asone of pyroxene andesite 
and those whieh in the Seaham and Clarencetown areas are considered to be 
dowB (4). In our area the rocks are marked by concordant fliixioiial banding, and 
by an absence of any evidence of a scoriaeeous or spherulitic upper surface, or of 
the presence of fragments of similar rock in the tudaceous beds among which 
they occur. These features, together with their great thickness and Cvontinuity, 
are perhaps more in favour of an intruaivo than an extrusive origin for the 
andesite. 

Among the main minor sheets and sills, w’c may consider those of andesite, 
quartz basalt and dolerite, and also those of keratophyre. 

A short distance below the Lower Glacial zone is a band of homblendj 
andesite extending along the eastward slope of the ridge north of Currabubula, and 
occurring again in a similar horizon m portion 88, near Proctor’s, south of Curra¬ 
bubula Creek. It is of the type of rock known as Martin’s Creek andesite in the 
Paterson region (4), weathers to an ochreous or buff colour, showing strongly- 
inarked fiuidal structure, and in the rare fresh specimenfl is a grey-blue with 
plentiful pbenocrysts of plagioclase and hornblende. As before noted, the same 
type of rock may be found in the Kuttung Rocks in Werris Creek Gap. The 
rock of this type in the Paterson region is considered to be a flow; here it is classed 
doubtfully as a eill. Decisive evidence is not yet available. 

Andesites and porphyrites of several other types occur forming sheets in the 
'Warragundi hills. The quartz basalts are fine-grained, greenish-grey rocks which 
are generally more or less vcBicular* They occur in most noteworthy amount 
forming two layers extending through the uppermost portion of the Kuttung 
n>ck8 from Werris Creek to within two miles of Currabubula, These are not 
asaoeiated with basic tuflb, but Beem to transgress the bedding planes of the sedi¬ 
ments, and to be associated with dykes of the same composition. In the north¬ 
west corner of the region mapped, however, is an irregularly bounded layer of the 
same rock, only about a yard in width where observed, intercalated in basic tuff. 
This may perhaps be a flo-w. Some sheets of the same type of rock occur along 
the eastern slopes of the Warragundi hills. Sills of dolerite occur in the Werrie 
Volcanic Series, two very thick masses being known in the hills east of Warra¬ 
gundi Mountain, and thinner ones to the west, but thesp have not yet been 
studied in detail. In the tbfte and conglomerates half a mile south-south-east of 
Currabubula raOway station# there ia a sill which runs for about a quarter of a 
mile, increasing iii width until it k 120 feet anross near the northern angle of 
portions 271 and 287, where it is tmnoat^ by a fault. Although of teseteitie 
character and resembling some of the Tertiary intrusive masses, it is not neces- 
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(tarily to be separated from the g^oup of Carbo&iferous ig;tieous rcxtkH. Jts age is, 
therefore, uncertain. 

Silifl of keratophyre occur in the Kuttung ScrieH and can be tracied along 
the eaateni scarp of the ridges north of Currabubula, One very interesting sill 
oociuB immediately south of Dun Peak. It extends in the i’elspatliic tuffs in por¬ 
tion 266 for about half a mile, then turns sharply and runs as a dyke up the slope 
to the west, cutting several bands of conglomerate (or tillite) and turns once more 
into a sill in the Lower Glacial Beds at a horiaon more thau a thousand feet 
higher than the part of the sill in portion 256. A little to the south of the dyke 
w'hich thus connects the two portions of the sill, there is a second dyke extending 
downwards from the upper moiety of this twofold sill, till it reaches the Buri 
pyroxene andesitCf which, however, it does not traverse, thougli it seems to be 
represented by an extension of the same dyke of keratophyre on the opposite 
eastern aide of the Duri andesite. There .is hwc evidence of the contemporaneous 
origin of at least one group of dykes and sills of keratophyre. South of this, 
similar dykes are found to extend upwards into the sills of whicli they were per^ 
Laps the feeding channels, and one of these appears to intersect the hornblende 
andesite described above. 

South of Currabubula Oeck they appear in the Middle and Upper portions 
of the Kuttung Beds, and have been noted in portions 212, the north-western 
corner of 229 and elsewhere, With these we may perhaps claws a sheet of fekitie 
which makes a striking feature in the extreme north-west of the area 
mapped, occurring in a bssure wdiich runs parallel to tlu^ Currabubula Creek 
fault zone. 

(6) Intruswfis of lens regular form. The most striking of the^se is perhap.? 
that which occurs in the Werrie basalts immediately west of Currabubula. Ap¬ 
pearing beneath the alluvium of Currabubula Creek about a mile north-west 
of the railway station, it extends to the south-south-east and becomes 700 yards in 
width, and splits to the south into several thick sills which appear in the decom¬ 
posed basalts exposed in the railway cuttings. The roc5k of which these arc com¬ 
posed appears to be a normal keratophyre, hut in the centre of this laccolitic in* 
trusion it is a quartz keratophyre, with a peculiar interstitial development of 
quartz. Quartz is also found in the rock of the two following masses which invade 
the Kuttung roerks. The smaller lies in the lowest portion of the series in the 
south-eastern extremity of the region mapped, and just below the main sill of 
andesitic pitchstone. Though its southern extremity has not been mapped, the 
lenticular outline of the northern extremity suggests that the mass is ijrobably a 
laccolite. 

The larger mass lies in the valley of Werrie'a Creek between ICingsmilTn Peak 
and Mount Soma. It is a roughly circular area about a mile in diameter, and as 
it truncates sharply the planes of bedding of the grits and conglomerate on the 
aoutbem flanks of Mt. Soma, it may be a small boss rather than a laccolite. Its 
aouthem margin has not been closely examined. It is invaded by a narrow dyke 
of pyroxenic keratophyre, 

(a) I>gheB. The dykes consist of a very varied assortment of rocks, quartz 
keratophyresj kerutophyres. trachytes, latites, lamprophyre, andesites, dolerites 
and bmalt. As yet they have not been snfBciently studied to determine their 
ehrondlogieal relationships. In the northern portion of the map they have a 
general north^easterfy trend, but in the southern portion they run more nearly 
east and west, timding tbits to radiate from the volcanic centre of Warragundi, 
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whicbf however, is probably a local centre of radiation an a region of general 
easfc-north-^asterly trend of dyke-fissures (Compare 26). Dykes very frequently 
occupy fault fissures, so that it is probable that the main fault-movements accom¬ 
panied or preceded the formation of the dykes. 

The more add dykes consist of rocks closely resembling the material compos¬ 
ing the keratophyre sills. These are most obvious in the conglomerates and fels- 
pathic grits, but have not yet been traced through into Burindi Mudstone. The, 
longest of these dykes crosses from the hiUs west of the head of Anstoy’s Creek, 
and may be traced thence across the sills of quartz basalt and through the Kuttung 
rocks as far as the slopes oveidooking Sandy Creek. The fissure which it oceu- 
pies seems to be continued by the fault truncating, on the south, the pyroxene 
andesite in the valley. Of thfe basic dykes, we may note the group of outcrops, 
which commence in the railway cutting in portion 34, pass through the gap lie- 
tween Cobla and Hugarloaf, and seem to bo continued in a dyke crossing Curra- 
bubula Creek in portion 140 and the main road in portion 319. The rock in these 
is generally deccmvposed, but in the above-mentioned gap is a compound dyke of 
decomposed basalt containing another dyke in the centre composed of fresh dole- 
rite. Other fresh specimens of basic dykes have been found, particularly where 
such traverse well-eemented conglomerate. Very frequently decomposed basic 
dykes occur in fault fissures, and such fault-dykes traverse the sills of pyroxene 
andesite. 

Dykes of porohyritic dolerite occur abundantly in the Warragundi comph?x 
but have not yet been studied in detail. They also occur in the arcuate line of 
hills that run to the south-west trim that volcanic eenti*e. 

With regard to the relative age of these various dykes and sills, little can 
yet be stated, except that, apart from the cases in which the keratophyre dykes 
tmd sills may be contemporaneous, but older than the pyroxene andesites, the dykes 
arc younger than the sills wherever their intersections have been observed. Per¬ 
haps here also the phase of minor intrusions was one of increasing basicity (Com¬ 
pare 26). Nevertheless, it must be emphasised that much detailed observation of 
these rocks is yet required, and that the present list of types of rock developed, 
and mapping of intrusions is far from being exhaustive. 

The Permian (?) Glossopteris Sandstone. 

These rocks were first noted by Mr. J. E. Came (18), being pointed out 
to him and later to ourselvee by Mr. Hammond, of Escott Park. They are not 
present in the area mapped in detail, but occur in Grenfell Parish, and extend 
along the western side of the railway line for a mile and a half, commencing two 
miles aouth of Werris Creek. Mr. Came noted a dip to the W.S.W. at 20® on 
the eastern edge of the sandstone, and we observed a dip of like amount* in tbe 
opposite direction on the western side. The sandstone is thus bent into sympathy 
with the folding of tbe iKuttung Beds and lies over the synclinal axis. It is prob¬ 
ably not merely a residual mass left by erosion; its sharp, almost rectilinear 
boundaries are more in accord with the view that it is an infaulted outlier brought 
now into relief by differential erosion of the softer basalts about it. The roek 
consists of sandstone and a little conglomerate, quite different from that of the 
Kuttung rocks; indeed sandstone is remarkably eimilar to that in tbe New¬ 
castle Coal Measures west of Pokolbin, with wWeh it is tentatively correlated, 
lake them it cotttmna several species of Ohnnopterie with VertebraHu and ailioS- 
fied (eoniferoust) wood. Mr. Carne, however, suggested that it might be corre¬ 
lated with the Greta Coal Measarsa. 
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A few masses of rock may be referred to this epoch. More than three miles 
to the south-south-east of Curmbubala railway station, in the centre of portion 178, 
there is an oval patch of basalt, the major and minor axes of which are forty and 
twenty feet respectively: this is probably a pipe. A second and smaller patch 
occurs a mile and a half east of Currabubula on the lane between portions 311> 
and 68. The rocks comprisingr these are indistinguishable in Imnd specimen from 
the normal Tertiary basalt of this State. Mr, Browne considers there is con¬ 
siderable similarity between the Tertiary teschenitic dolerites found in the 
vicinity, e.g., at Goonoo Goonoo (28, p. 703) and near Mummmdi and the tes- 
chenitie dolerite occurring south of Currabubula township. This similarity is 
not. however, sufficient to determine that the latter is of Tertiary age. 

Kecent Alluvium. 

No features of the Tertiary aUuvinm call for special eomraent, except the 
widespread character of the alluvial fans where gullies open out on to the areas 
of Wcrrie basalt. The distribution of ochreous feleitic detritus on the black 
soil of the plains at the nortli side of the Warragundi lulls shows how much 
alluviation of piedmont plains may be produced, not by definite streams, but 
merely by the creeping of the soil mantle down the filojics of the hills directly 
leading to the plains. An extensive alluvial fan baa formed at the mouth of 
Browne^s Creek, the result of a land slide which wcurred a few years ago. 

Tectonics. 

Tjie general structure of the district is simple. As shown in Text-figures 1 
and 2, it is a syncline, the region mapped in detail foming the eastern limb. 
This consists of a long sequence of sediments of Carboniferous age with a total 
thickness of about fourteen thousand ffeet, and covere<l by lava flows of imknow’n 
thickness. The whole dips to tlie west-south-west at an angle varying bet^cu 
28® and 46®, but usually about 37° in the northern portion, but less steeply near 
WeiTis Creek, Complexity is brought in by the faults, of which there are two 
series. The dip-faults are very obvious and numerous and often have a very con - 
siderable throw. Of these the most important is that first uuwle apparent by the 
discovery of the glacial beds of Browne^s Creel: and at Proctoris homestead, which 
though fomorly (iontintums, have been displaced about half a mile. Appn>ximate 
determinations sho'w that the downthrow on the soutbei'ii side of the fault at 
Currabubula must be al>oul twenty-seven hundred feet. But, w^here (presum- 
ahly) the same fault crosses the main xone of pyroxene andesite, the downthrow 
is on the northern side and is only a hundred feet. Tf we consider this fault to 
have therefore had a pivotal movement, the present westerly inclination of the 
beds on the south side of tlie fault should be about ten dtigrees greater than it is 
m the north, but instead there is no noticeable difference of dip. The same 
abseuee of evidence of pivotal movement where it might be. expected arises in 
other cases as shown below. Parallel to this fault arc several oiber features, 
the long <1yke of hornblende andesite in the north-western portion of the area 
mapped, the large laocolite of keretophyre west of Currabubula, n narrow rone 
of emshing whicb erosses Curralmbula Creek just below its junction with Boeky 
Creekj the lower course of the valley of Rocky Creek itself, and the dyke of 
fceratophyre that extensds from the ^^elhow^ in this ore^, past Proitoris home- 
atead towards the Gap south of Oobla—these all eombine to show that a broad 
belt of fracturing tzvmmwt the Peel Range at this place, into which tvere injected 
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felaitic magmaB in late Palaeozoic times, and by which, at the present tixne^ the 
structures have been rendered less resistant to stream erosion. Concerning; other 
important dip-iaulte, we may note that these have also very extensive throws,’ 
The fault immediately north of Duri Peak throws the andesite down nearly nine 
hundred feet, but, though the displacement of the andesite directly to the east 
has not been measured, it has clearly not been moved along the fault to the same 
extent aa the mass composing Dim Peak. This mass again is out of£ to the south 
by two faults with an aggregate throw of over twelve hundred feet. This, how¬ 
ever, does affect the riKsks to the east, but the southern side of the fault is the up¬ 
throw aide to almost as great an amount. Two miles further south there is an¬ 
other fault, possibly a branch of the Currabubula Creek fault zone, and ibis has 
moved the main zone of andesite so that the southern side of the fault has been 
thrown up over six hundred feet. 

South of Cim*abubula Creek the mass of andesite in the valley of Sandy 
Gully is brought up by a fault of at least nine hundred feet throw, which is fol¬ 
lowed immediately by another of about four hundred feet throw. Both these 
seem to affect the sedimentary^ rocks immediately to the west to some extent, 
but have no noticeable effect on andesite to the oast, unless the first strikes through 
Currabubula Creek Ghap also, where a fault movement of about a hundred feet has 
occurred. The mass of andesite in the valley of Sandy Gully is again cut by 
faults, the one throwing up to the south about four hundred feet, and the other 
with a throw of pexhaps mac hundred feet completely cutting off the mass of an¬ 
desite, hut neither of these apjiears to have had any effect on the andesite of the 
main zone immediately to the w«»t. This extraoi^inary diversity of movement 
along the one fault line, without an accompanying change of dip, owing fo local 
warping, can be best explained by the presence of several strike-faults, and the 
assumption that the region was tilted, fractured by strike and dip-faults, and the 
blgcka into which the crust was thus separated moved up and down to various ele¬ 
vations. Unfortunately dire<^t evidence of the existence of such strike-faults is 
wanting save for that running west of Kingamiirs Peak. The occurrence of a b^t 
of mudstone beside the main zone of andesite directly east of Duri Peak, and 
again midway between the western and main zone of andesites crossed by the 
section line two Mies to ihe south, may result from the presence of such "strike 
faulting (Compare Text-fig. 3a, Sections A—B and C—D). The sections, how¬ 
ever, merely indicate that some of these strike-faults occur; their positions and 
rnnount of throw are as yet almost entirely con,jectural, 

The ooourrenee of dip-faults recalls the faults of the Loomberah District (26), 
It may be that these faults are the continuation of the same regional series per¬ 
pendicular to the fold axes as are there represented. Moreover, it was shown in 
the paper cited, that the movem^ts along the lines both of dip- and of strike- 
fault must ha^'e continued on into the close of the Permo-Carbon- 
iferous times, or have been then repeated as posthumous movement. The 
same appears to l.ftve been the cose near Werris Creek where the Pennian (t) 
Olo99opterie sandstone has been let. down among the Werrie WaltH along faults 
parallel fo the old strike Imea* 

The Age of thk Webwe Tolcahio SuaiES and Its Relation to the Crdst 

HOVEKENTa. 

The sequence of events shown by the sedimentwry and igneous i^rd indi¬ 
cates a dose association between crust-movements and igneous action^ An » 
tensive upward warping of the crust is indicated by the gradual change in eon* 
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ditioDii IVoDi those when the Burindi mudstones were de|K>Bited in a sea some 
distance from land, to those during the formation of Kuttung timeS| when ia the 
vicinity of this area appeared high land from which glaciers oairied a load of 
gnuiitie erratics, and streams discharged abundant more or less rounded boulders, 
and land plants dourisfaed. As Professor David and Mr. SnsBioilch have pointed 
out (4), though this movement did not produce a stratigraphical' unconfonnity, it 
was one of great importance, and with it there occurred immense and prolonged 
explosive volcanic activity yielding the folspathic tuffs. These are clearly related 
to the keratophyrias in the Werrie Series. It requires more detailed mlrvoy than 
has been possible as yet to determine whether the Werrie Series lies conformably 
upon the Kuttung sediments, or whether some crust movement and erosion of the 
Kuttung rocks preceded the outpouring of the basalts, probably through fissures 
radiating from volcanic centres. It is evident, however, that no great hiatus 
occurred. The intrusion of pyroxene andesite may have fjccnrred sometime be- 
fore the outpouring of the basalts. Crust-fracturing and extensive faulting 
supervened, and especially at this period would we note the formation of the 
Currabubula Creek xone of fractures, into which were injected felsitic magmas 
(keratophyrea and perhaps the hornblende andesites) of much the same composi¬ 
tion as the pre-bosaltic tuffs. The magma rising in fault fissures also was thrust 
out into sills {am p. 305). 

Perhaps also at this period were formed the large intrusions of quarts 
keratophyre on Upper Currabubula Creek, Werrie^s Creek, and west of Curra* 
bubula township. The age of the porpbyrites and dolerites we do not yet know, 
but among the latest extrusions must he placed the basalt dykes, now largely de¬ 
composed, and as these occur so freciuently in the fissures of powerful faults, it is 
probable that crust movements were still in progress at the time- of their intriision. 
We have thus evidence of long, but not necessarily unbroken succession of igneous 
events accompanied by crust-movement. 

No evidence of the extension of these dykes of felsite, dolerite or basalt into 
the Glossopteria sandstone has yet been found, and therefore we conclude that the 
igneous activity about the Warragundi centre had ceased before their formation, 
though the crust movements, had not then ceased. Thus, in the presence of ex¬ 
tensive igneous activity extending from the CarboniferouH period possibly into 
Permian time, with crustal instability of even longer duration, we find some 
analogy here with the sequence of events in the Hunter Eiver District (4). 

Phvsioorapky or the Peki. River Valley and its Bordehino Ranoes. 

In this section we discuss first the detailed physiography of the Currabubula 
district as an introduction to a general consideration of lie valley of the Peel 
River. The special interest of the physiography of the Currabubula district lies 
in the vivid manner in which it illustrates the effects of differential erosion of a 
complex terrane. The western portion of our area is formed of the wide lowland 
of the Tsmworth Plains; the portion west of the Werris Creek and Piallaway 
Gaps is similarly portion of the laverpool Plains, both of which lowlands are 
(near our area) cut from the soft Burindi mudstones. The broad valleys of 
Turi and San^y Credka are cut from the soft felspabbic tuffs comprising the 
lowest portion of the Kuttung Series, while the lowland basin between Curra¬ 
bubula,-Werrie's and Quipolly Cre^ is cut from decomposed basalts. Those sur¬ 
faces lie between 1^0 and 1400 feet above aea level. The elevations are all of 
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bard rock. Mottt atrikiog are the *'cuesta’* ridges oi: the nortberm part of tlie 
eaaterti zam of pyroxene audesite, the main zone, Duri and KingsmiU's Peake, 
liei^ and there for raaaond not yet apparimt, these bard rocks have been reduced 
to rounded lulls, as in Sandy Creek valley or the low knoll in the valley of Dari 
Creek, or they have even been reduced to lowland as in the valley of Chinaman’s 
CriH^ just north of the region mapped. (Perliaps this last is an old water gap.} 
West of these rise the complex ridges cut from the Middle and Upper portions of 
the Kuttung rooks and moulded in a great degree by tltc resistant masses of the 
lower tillites and the main felspathic grit. Between this is the softer horizon of 
the main “varve’’ zone, and overlying mmlstone, in which extend trilmtai’y heads 
of the small streams, the adjustment of streams to structures being as yet far frt^m 
complete. Westward again the hills aroimcl Warrngundi, made up of resistant 
trachytic breccia or airengtheued by sills and dykes of dolerite and andesite, rise 
above the surrounding easily-eroded Werrie basalts. These greater elevations all 
rise approximately to a height of 3000 feet or rather less, or nearly tw*o thousand 
feet above the general level of the lower laud. 

In minw topographic features, the adjustment of streams to structures is no 
less marked. Nearly every stream which crosses a resistant band or zone of rock 
follows through a belt of weakness, a line of faulting or crush brecciation, or a 
dyke* generally one of the very readily decomposed basic dykes, often in a fault- 
figure. Attention may be called to several instances of this feature. The main 
transverse volley of the district, that by which Currahubula Creek passes through 
the Kuttung 8eries follows the fracture line, the existence of which is sliown by 
the displaoemant of the rodb of,,this Beries, and by other features. To the 
same dirootion are parallel the lower portion of Rocky Creek and the fault and 
dyke extending beyond it towards the gap in tlie main zone of pyroxene ande¬ 
site. The main transverse volley in the district thus follows a marked and ancient 
zone of weakness. 

Of the gaps determined by the presenoo of decomposed basic dykes we liave 
already indtoafed that that between Mts. Cobla and Sugarloaf is the most maiked. 
To the some cause, however, must be assigned the form of Duri Peak, a striking 
landmark seen from most points between Barraba and Hanging Rock {see Text-fig. 
3), A decomposed basalt dyke crosses the ridge between the two summits, and 
may be traced down either side. Though only a few feet wide, it has in all 
probability dtsterrained the depression in the ridge between the summits. 
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There are» however, other peealiahties of the ooureeg of Btreomi} which do not 
i^pear to be referable to either of these causes (see Text-tig. 7). The eaetem 
branch of Eocky Creek, for example, rises on the upper surface of the very resistant 
Main Teispathic Grit, and owing to monoclinat shifting (in Gilbert^ sense, 27j, 
the upper part of its course, which approximately follows the strike, has been 
moved down to the western edge of the dip-slope of felspathic grit. The easterly 
scarp of this dip-slope ia very steep, but the stream, a mile from its source 
turns back across the line of the highest ridges and for half a mile dows along a 
niche cut in the scarp slope, before again turning at a sharp angle, and retuniing 
through a deep gorge to the upper surface of the dip slope once more, d<>wn which 
it continues for the remainder of its eoarae. Though uo sign of fracturing 
been observed along the course of this hjwer gorge through the main grit, the ap¬ 
proximate coliinearity of a fault through the andesite in Sandy Gully, the gorge in 
question, and the most important tributary to Anstey’s Creok, may bo not with¬ 
out signidcanee. 

We may compare with this the course of Upper Cumibubaia Creek, from 
the western side of the main andesite sill through to the eastern, 

w'here it is separated by a very low divide from the heud-watera of 

the tributaries of the Peel Eiver, which it might be expected to join, 

but instead of so doing, it returns through the gap in the andeftite-sill and 

flows north-westwards across the hard Kuttung rocks. Similarly, the western 
branch of Roi'ky Creek continues approximately along the dip slope of a band 
of (glacial?) conglomerate in the upper portion of the Kuttung Series, and is 
very little entrenched therein, but just where it would be expected to follow the 
natural slope down into Anstey's Creek it turns at a right angle, forming a small 
goige through the conglomerate, to join the eastern branch described above. 
Again, there is the little gorge in which the western head-waters of Turi Oeek 
cut across the mass of pyroxenio andesite. Also, the passage of Werrie’s Creek 
through Kuttung rocks at the Gap to the west of the township, rather than south¬ 
wards along the soft Werrie lavas in the depression followed by the railway line, is 
apparently a striking instance of the want of adjustment of Htrearus to structures. 

These features suggest that the present drainage scheme is a super-imposed 
drainage, now greatly modifled by adjustment to structures through perhaps 
several cycles of change, an idea for which the writer is indebted to Mr. W. E. 
Browne. The presence of the OlossopUris sandstoues at Werris Creek and in 
several other districts to the south and north, and again of Permo-Carboniferoris 
marine rocks, and Gloes&pttfHs beds near Bowling Alley Point (25), both infault- 
ed outliers, renders it probable that the intervening area was at one time covered 
by Pemo-Carboniferous or Permian strata lying perhaps uncjonformably upon 
tbc Devonian and Carboniferous rocks. These have been almost completely re¬ 
moved and the original valley system existing on these rocks has been superposed 
upon the underlying complex of varied rocks. Tlie extent to which the present 
drainage bears sign of its aneestry depends upon the ease of erosion of the rocks 
upon which the drainage was superposed. Tn the Tamworth Plains, carved out 
of 3 rie!ding Barraba and Burindi mudstones, a high degree of maturity has been 
reached and a thickness of two thousand feet of sediments may have been re¬ 
moved from the greater part of tbe area. Where more or less resistant rocks occur 
they have been bought into greater or less relief, notably at Round Mountain, 
nine miles south of Tamwortht which is composed of a hard tuffaceous conglom¬ 
erate (26) and rises several hundred feet aWe the plain. Tt is also the case in 
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tlie Liverpool Plains where the underlying structures seem to have been more 
uniformly weak, and the base-levelling is more complete. But in the interven¬ 
ing *one the valley systems superimposed on the diverse structures have retained 
their position to a varying degree on the hard structures, though modified by 
monoclinal shifting and the more rapid development of valleys on the softer strue- 
tures. 

Tliis suggestion mast be considered in cormeetion with that of the eastern 
margin of the Tamworth Plains, the discussion of which has been postponed 
until this region should be studied, Eeference should be made for this to the 
topographic maps in the writer's previous papei*s (26) (28) (29) and to Te3ct-%, 
9 herewith. The Moonbi Ranges to the north and south of Tamworth rise up 
from the Tamworth Plains to a level of about three thousand five hundred feet, 
rifling to the south to four thousand feet, as about Hanging Rock. They are com- 
posed of the resistant jaspers and cherts, the altered tMjuivalents of the Lower 
Tamworth (Middle Devonian) claystones and tuffs, with perhaps older rocks 



Text-fig.8, Block rliagrain of the Tamworth District. 


grouped together as the Eastern Scries. Wt«it of them there is the zone of un¬ 
altered Tamworth rocks of less hardness, passing still westward into the Barraba 
series of mudstones with resistant tuffs. This forms the zone of foothills of the 
Moonbi Range, and in thovse differential erosion has had a considerable effect, Jn 
the series of hills in the Loomberah District, in which the ridges of harder rock 
reach a level approximating to three thousand feet, we may see the greatly dis¬ 
sected remnants of the plateau that once extended across to the Currabubula re¬ 
gion, where again the resistant hills rise to a comparable general level. 

The course of the Peel River is of sptH'ial interest. It rises in two main 
head streams, Wombramurra Creek and the Peel River itself, which flow for the 
most part over the soft Barraba mudstones, the latter in a very open valiey. 
This closes north of Nundle os the harder cherts of the lower portion of the 
Tamworth Series are encountered, and beyond the valley paases between steep 
rough hills, through the jaaperoid rocks of the eastern Bcries from Bowling Alley 
Point to Piallamore, but returns once more to the softer rocks of the Tamworth 
Series, and thence on to the Barraba rocks of the Tamworth Plains. This also 
may perhaps be an example, on a grand scale, of a superimposed river. 

But this does not exhaust the variety of physiographic interest of this region. 
The small area lying between the Peel River and a line running north-noxth- 
weetward from Tamworth to Moor© Creek (29) has many of the features of a 
tilted block {see Text-fig. 8). A very mature aggraded surface slopefl from the 
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Tamworth Common iioitb-wiistwards to Moore Cret^k, wnd in continued to tbe 
Houth-eant in the ridges running out into the (common, wiiere the back filoi>e or 
srorp of tlu! tilted block has been deeply dissected by streams wliieh have worked 
back along the soft elaystones and crusli zoiu*s between the hard ag:gloinerates ami 
(nffs; and have even captured part the drainage tliat previously flowed to tlie 
north-west, 

Again in the Nundle District («ee 28) the varying clevatitui of the Tertiary 
gravels shows that warping and faulting has ijccurred since their formation^ per¬ 
haps <iuring and certainly also after, the period of Tertiary volcanic, activity. 
'Phe folhiwing facto will indicate this, rofert*nce being made to the gwlogieftl and 
topographical map of the Nundle District (28, Plate xxii.), the figures being based 
on aner<.»id observations. (Commencing at Hanging Pock there are a number of 
occurrences of a ^‘deep lead’' or gravel-filled valley covered over by basalt. The 
floor of this valley descends nine hundred f<HTt within a distance of threes miles 
in a Mfmtli-weHterly direction, the sharp dwjp including <»ttc fault of two hundred 
feet. This steep descent is, however, only a hwal feature*, for in an adjacent deep 
lead beneath the Imsalts of Yerrowinn, the fall is only two hundred and ten feet 
in a distance of two and a half miles in n north-westerly diwHition. In Yellow^ 
K^ick Hill the slope of the VwLse of the gravel is 140 feet in a dUtanco 
of two miles to the north-eaat, but the slope of the base of the overlying 
basalt is KiO feet in the opposite direction, the giavcl being 340 feet thick at the 
south-eastern end and 40 feet only at the other.* Moreover, the lowest point of 
them^ gravels i» lower now than any possible outlet for the Tertiary stream sya- 
tem in which they were formed. It seems, therefore, (*ertain that the region alwut 
Yellow Rotik Hill has be^m depressed relatively to the surrounding regions, during 
later Tertiary nr post-Tertiary crust movements. To this warjung and faulting is 
probably due also the sharp decrease in the height of the Idvcrpool Ranges south 
of the head of Nundle Oeek. Wc must therefort* (^mclude that within the water¬ 
shed cf the Peel River System, late or post-Tertiary differential crust-movementa, 
08 well iw differtmtiai croKion, have be<m significant factoi’s in detenntning the 
present topography. This is in awMtrd with the conclusion obtained from a study 
of the western slopes of Ne^v England between the Namoi and Gwydir Rivers, and 
in particular tlm “Nandewar Buttress” (2). 

Probably several epochs of movement and sul>se<|uent erosion occurred, as 
Andrea’S (29f^) has urged. Of thrise some evidence is aff<»rded in the Nundle 

disliict. The study of the relation between the pn^sent contour lines and the 

tomndaries of tiie Tertiary basalts there suggests that they flooded over a fairly 
mattired inmeplain, and down into comparatively youthful valleys flUed to a con¬ 
siderable depth with gravel. Uplift of the peneplain to ]>cnnit iUaeection, and 

subsoquent depression, accounting for the great tfiicknms of the gravel appears to 
have orcuired. From the plateau of basalts and the older r<»ckA, however, hav^e 
been ranged out Inroad mature valleys to a depth of about .300 ft*et, a^hich load into 
tl»c deep canyons of the upper, Iwt not keeul w’aters of some of the streams of the 
prwH-snt cycle- Thus we realise the complexity of the history of the present topo¬ 
graphy And drainage If it be indeed a »«pennii>oHed system, formed by 

the catting down of atreama through a more or leas uniform Mesoaoio or Permo- 
Carboniferous sandstone covering (now removed) on to » foundation of Upper 
Pnlaooioic rocks of very variable hardness, it must ho recognised that it has not 

•Comparison should be made with the facts recorded oonceming the relati^ levels 
of Ivttsalts and underlying grovels in the Naodewar Range (2, pp.27fl-278). 
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been by a Minnie cyeie oi' movement amd erosion, but by a series i)£ movements, 
regional and loeal^ the eifecia of wlijich would alone suiUce to give much com¬ 
plexity to the present drainuge system even it' it were not fur the complicating 
factor of the very variable hardness of tbe structures on to which they were super¬ 
imposed. In the regions of harder structures some indications of the former 
valley system may still be preserved, but iii tbe softest mudstones the streams have 
now succeeded in obliterating nearly all trm^e of their complex histoiys producing 
the apparently simple, and approximately conHer{uent drainage of the Tainworth 
Plains. 

Summaby of Geological Hisiorv. 

Tlie long-continued subsidence and sedimentation of Devouiun times was con¬ 
tinued into tbe Carboniferous Period, and an invasion of a marine fauna with 
sti’oug affinities with that of Western Europe took place aliout the middle of 
Lower Carboniferous times. Volcanic eruptions cMjeurred from time to time, 
producing intercalated layers of tuff, and occasional bands (^f conglomerate may 
indurate acme crust movement. The presence of LepiUadendron celtheimianum in 
place of the L. australe of Devonian times indicates a change in the llora of ad¬ 
jacent lands. 

Crustal upwarping bef^anic more pronounced, and explosive volcanic activity 
greatly increased. Hydrothermal siliceous sdlutions affected some of the flora 
(gymuoBperms and some indeterminable rtmts) and an overwhelming predominant 
deposition of keratophyric tuff took place, intercalated with conglomerate bands, 
a little mudstone, and rarely flows of basalt. (flaciei*s j’onned on the ad.ja(*(*iit 
uplands, and discharged great masses of fluvio-glacial <».ongionu‘rate and till, ami 
locally there appeared widespread lakes in wdiich the water, charged with rock 
flour, deposited Hcasonnlly banded ‘Vurve” sediments, which bo<mmo contorted 
through subsequent thrusting from stranding ice-floes, tin* pn‘scn('(‘ of wincli float¬ 
ing in tbe lakes, is indicated by the occurrence of large bouJdcrH fli'oppcd aimoig 
the banded clays. The planlii of the period were now Ekacojderiti and Calnmites. 
Meantime explosive eruption continued with varying intensity, felspatlu'c nml(i'iid, 
but oecaflionally rhyolitic, being produced, and this was interstrntifit^d wdth con¬ 
glomerate, etc. Perhaps some basic flows mM'urred. There followed, lurwcver, 
fK>8sib]y after a hiatus, a huge development of flow^s of l)uwilt derived from As¬ 
sures, and perhaps at tlie same time a great development of sills of intermediattj 
and basic rocks in the sediments beneath the basalts. Crust warping, fraetui*i»ig. 
and extensive differential movement (blo<*k-tauUing) followed, and with or after it 
a great development of koratophyre and quartz keratophyre sills and dykes radi¬ 
ating from the volcanic centre of Warragnndi. Here, too, many dykes, sheets 
and sills were foimed in tlm basalts about the volainic wmlre, where several large 
masses of breweia now filled the voleonic vents. Dykes of Imsalt and dolerite, ex¬ 
tending into the older formations, formed about tliis time also. This great enifitive 
activity concluded Um Carboniferous or uslwwl in the Permo-Carboniferous 
Period, 

I'jOttg cfuitinued eros44)n followed, but. at the chise of this latter period, tlie 
region had become one of deposition of the NcwcbsIIc Series of GlomyptmH- 
hearing aandstoacu The final movejnents of the (»poch of (^rusial iustability wliich 
appeared in Carboniferous times, broke up the Permo-Cttrimniferous, or Permian 
sediments, and let down small blodcs into the gefiwal platform of older structure, 
where they have Wen preserved from erosion. Tlie Mc^sozoie Era closed with the 
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I'ormation of a peaoplaiu, whicb in Tertiary times was uplifted hy a apries of 
comparatively small uplifts and bnally by a maeh larger one, these acting 
regionally but being oompiicated by local warjiing and faulting, while basadtiQ 
eruptions occurred after the first, but before the last of these movninenta* Erosion 
acting throughout thk period has produced wide valleys or plains on the softer 
structures, but remnanta of the harder structures are still preserved in narrow 
ridges or wide plateaus. 
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ORDINARY MONTHLY MEETING. 

25ti£ Avgust, 192<). 

Mr. J. J. M.A., B.Sc*., President, in the Chair. 

Mr. NoftiCAN Bartlett Friend^ 42 Pile Street, DiiUueh Hill., was elected an 
Ordinary Member of the Society, 

The President made regretful reference to the death of Mr. F. M. Clements, 
who had been a member of the Society since 1011. 

The Donations a^iid Exchanges received since the previous Monthly Meeting 
(28th July, 1920), amounting to 2 'Volumes, 49 Parts or Nos., 2 Bulletins, 1 
Report and 2 PAmi>ljlet8, received from 45 ScK^icties and Institutions and one 
private donor, were laid upon the table. 

MOTES AND EXHIBITS. 

Mr. T. Steel exhibited a portion of the liver of a domestic fowl showing a 
common pin one inch in length embedded in the liver substance. Both ends 
of the pin projected for several mm., and were enveloped in liver tissue, the 
head and point being distinctly outlined. The pm must have been swallowed and 
then worked its way through the tissues until it became fixed in the position found. 
Mr. Steel mentioned having been shown the crop of a domestic duck which was 
crammed with common pins picked up by the bird when running about a baok 
verandah where dressmaking was going on. 

Mr. W, W. Froggatt exhibited specimens of! the larva of tlie Cup moth 
{Apoda xylomeli] on a Waratah from Sydney. 

Miss V, Irwin Smith exhibited a female specimen of the common ^‘bag motif’ 
(Metura elongata Saunders), and gave an account of its observed metliod of pro¬ 
gression up a vertical pane of glass. In climbing it clung to a narrow transverse 
bar of silky threads by its forelegs, while it spun a similar bur ulamt half an inch 
liigher up, and in two hours spun over 80 rungs and climbed a vertical distance of 
four feet. Each rang was composed of 7 or 9 strands, the ning always being 
commenced on the right side and finished on the left. The threads are not sticky, 
but each is glued down securely at both ends by some adhesive subBtance. 

Mr. W. P. Blakely exhibited specimens from the National Herbarium of Ewpo- 
torium glanduloii%m H.B. ct K. in Nov. Gen. et Sp., 1820, iv., 122, t, 346, and 
CreptH netoaa Hall f. in Roero. Areh., i., 2, 1. The first is a native of Mexico, 
and is a garden escape, which appears to be well establi^ed in several places in 
the Port Jackson district, namely—Neutral Bay (J. White); Parramatta River 
near Gladesville bridge; Lane Cove River, KiUara; head of salt water, Lane Cove 
River; between Marsfield and Epping (W. F. Blakely), 

On the Lane Cove it is ftrady estabEshed, and vegetates freely amongst the 
native vegetation, the moist loatny Imaks comsponding to some extent to the 
moist plateaus of its native environment, except that in its native country it 
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thrives at an elevation from 5000 to 8000 feetj while here it flourishes at sea 
level, and appears to be sufficiently stable to be considered a naturalised alien. 
It is depicted in the Botanical Register 1.1732. 

Crepis seiosa is a native of Europe and Asia Minor* and is now recorded for 
the first time for Australia. Several plants were round giHtwing in a lane off 
Fiorence-street, Hornsby (W. F. Blakely). In New Zealand it is classed as a 
roadside weed. For a ready reference to the description, see Hook<?rV Students’ 
Flora of the British Isles, p. 228. 

Mr. A, A. Hamilton exhibited a seed of Bntia yntay Beee. (Cocos t/afa/y 
Mart.), grown in the Sydney Botanic Gardens by d. H. ('amfield, which bad pro¬ 
duced twin seedlings Worsdell (Prin. of Plant Terato., 1, [>]. 0) figures twin 
seedlings in the ^‘Desert Rod’^ EremosiaekyH laeiniata, and attributes the dicho¬ 
tomy (p. 94) to fasciation. Patterson (Journ, of Heredity, x.* 350) figures an 
example of polyemhryony in the ^^Mango*” Mangifera indica, showing a series of 
seven seedlings arising from a single seed. The ocM-urrcncc of twin stems in a 
seedling of Acacia junipenna has been noted by Mr. R. H. Cambage (Journ. Roy. 
Soc. N.8.W.* xlix., 93.) 

Mr. Fletcher exhibited a stunted branch of Eucahiptm mUgua witli a cluster of 
about thirty-five four-pronged female galls of the Coccid, Brachi/seelh munita 
Schrader, together with numerous grouped or single male galls. Otu* horn of one 
of the female galls, about 13 inches long* carries a small female gall. 
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A LIST OF THE" SPECIES OF AUSTRALIAN (URAHIDAE WHICH 
RANGE BEYOND AUSTKALU ANT) ITS DEPENDENT ISLANDS. 

Bv Thomas G. Bloank. 

(hily synonymy timt is new is given, but ocL*asionalIy ret'evencoH nre given for 
s}levies whieli have been generatiy kn4)wn umler a name that now Inns to be dis- 
earclfO iu order that the evidence tor the unfainiliur name niay be easily found. 
The date of eaeli name eiteci is given, ko that, if it be not found in existing 
<*atalogiies^ it may be traced in the literature of the year given for its appearance. 

Clirina australatiine Bolieinann (1858).—Australia, New Ztadand, Lord Howe 
Isltitid. 

(■Uvfua fliUUipcH Pnt/eys 0858) . —Australia, New Zealand. 

('llvina ephippiatci Putxeys (1867) C. y>b> Sloane, 181)0 — C. erimki 
Sloane, 1896].—Having seen HpeVimens from Java, mid having obtained many 
more Australian s|a*(*iniens, chiefly from tropica] Australia, I liave no hesitation in 
placing my species ('. feliic and C. tmmia under C. ephippiaia as synonyma. The 
differences on which 1 relied to separate (\ feli.v and (J. f'.rimia were not of speci¬ 
fic value,—Australia, (hdebes, Java. 

oceanicitm PmVotid (1864) [=: C. walkeri Waterhouse, 1898],— 
Botli (\ ocmnicitm Perr., and t\ imlkeri Waterln, an* known to me, but I emmot 
differentiate them. 1 firoug-ht tliis opinion before* Mr. 11. E. Andrewes, of Lon¬ 
don, and, after looking into the matter, he has written to me that he cevneurs in 
tliis synonymy.-"AUHtndia, New Caledonia. 

(in(,Hh(iph(tnm licinoidea Hope (1842) ('aimlrotnmf imprenfitis Monti’ousier 
1860; " liarpidus aUernam Castelnau, 1868. ('j\ Andrewes, Trans. Ent. Soc. 

Loml., 1010, p. 20*2].—Australia, New Guinea, New Caledonia. 

(kmihaphamui Chevrolet (1841).—.Australiu, Malay Ardii- 

pelago, B.E. Asia. 

Gnaihiiphanm Imprefsf^lpcvn'u* Ihirttelnan (1868).—Australia, New ('ale- 
don ia, New' Guinea, Sutnhawa. 

Dkip}ioromerm mtXanarlm Dejean (1829).—I now lestnct the genus Gnatha- 
pl^aum to species leaving at least tlie third interstiec of the elytra plnripiinetate, 
and for that reason amongst others, refer flmpalm niekmarim DeJ. to D/apAoro- 
m^rm. —Australia, New Caledonia. 

llyphatpax auHrallH Dejean (1829).—Australini Lord Howe Island, 

PathptmcMluH ohkmgm Dejean (1831).—T Jiave received speoimens of 
spwieft from .the National Museum, Melbourne, ticlteted Oenpili^ N. Temtory.- 
Australia, Malay Archipelago, India. 

Amhlp^tomm metalUcus Blackburn (1887),—A specimen w^hich I cannot dif¬ 
ferentiate from J. (Thenaroies) metalUcm Blackb. was in the Van der Poll, 
(Vdl as from Humbawa,—Au»tr*dia (widely distributed), Sumbawa, 
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Amblysiomus imlicm Nictuer ( 1858 ) .—Mr. A. M. Lfti nent ni<^ specimens 
ticketed Dolby, Queensland, which so well with Nietner’s description ol 

{M'figamierus) imHcMs that 1 am <?ompelled to regard it as tluit spevies. Mr. 
H. E. Andrewes haw sent me mi Indian specimen under the naiue ot Amblyatomt/t^ 
guttatHu Bates (J87?) whieli Is ecumpmfic with tlie Queeiislaiul species,—-'Aus¬ 
tralia, Asia, Ceylon. 

Antltlystanim .stenohiphoidfn Nu*tncr (1858). - Mr. 1^'. V. Dodd sent me a 
species from Kuranda Queensland, which agrees so well witli Nietner’s descriptior 
of A. {Megarlsterus) stevolophoidea Kiet., that T identity it as tlial species. - - 
Australia, Ceylon. 

StenolophuH smuragduluit Fabrieius (1798).—Mr. H. E. Audiewes has re- 
(•(‘iitly jmldisiied the synonymy of this species (Trans. Ent. Soc. I.ond., 1919, pj). 
178,189). He rejnnted the 5-spotted form, S. quinque-pustulatu'i Wied,, as occur¬ 
ring in Queensland; it has been sent to Iroiii Kurandn by Mr. F. IC Dodd.— 
Australia, Malay Archipelago, Asia. 

Stenolophm dinpo Cftstelnau {181)8) [-—■ »S'. rohnstus SI. 1907).—When I 
(lesciilied N. rohas/n.v 1 believed S. dingo to be consp<‘ciflc with S. i Ant palpus} 
piof^Hs (liier., but, having since received what 1 now consider to be the time 
(S', dingo from N. Queensland, 1 believe my species to be tlu‘ same as (’asteluiuiV. 
The description of ,S. (Arnphihia) pallipes Perroud (181)0), is useless, but 1 
believe it to be the same as S, dingo; the name S\ palUpes was already in use 
in 1800, so Fauvel in 1882 proposed S. grandireps to replace it, hut. if T am right 
in my Hurmise as to its identity with dingo^ this name was not rfrinircd.— 

Australia, New Dinnea, Java, (?) New’ (’aledonia. 

Bembidium optdenium Niehior (1858) f— B. turops Bates 1880 B. riren 
ranc Sloane 1894]—Mr. H. K. Andrew^es has published the opinion tliat B. 
opulentnm Niot. is the same tiling as B. enrops Bates (Ann. Mag. Nat. Hist., 1919, 
p. 472) ; I Imlicve tlu‘rc is no doubt but that he i.s right i/i fhi.s. He sent me a 
specimen of B, mrops which showmcl me that my B, rirerinae was the same species. 
From Fauvers treatment of his B, fmnnferum (1882) in his Faune Analytupu* des 
Coleopt^'^res de la Nonvclle-Cal^donie (1903), it would appear «s if it would also 
prove tnha B. opnlefftmi .—Australia (widely distributed), Sumbawa, Java, lV*yhm, 
Soutlieni Asia. 

Tachys trimigniaris Nietner (1858).—Australia, New Caledonia, Malay Archi¬ 
pelago, Asia, Africa. 

Limnasth pilomn Bates (1892) f-- Tacltyit ?i>i^iiger Sloane, .--After 

seeing spechnenR fi*om Borneo, T have no liesitati«m in placing my Tachys srCV/cr 
as ti synonym of L, pilosns Bates.—Australia, Borneo, Burma. 

CoelostomuH pieipeff Maeleay W.S. (1825).—Mr. IT. E. Andnwvt's 1ms gone 
very fully into the synonymy of this species;* it has hcen rc[»orted as having 
been found at Mount Ernest, Queensland, by dCAlbcrtis {te.de Chaudoir, under 

name of Stomonao'Ufi stHatieolli-s Dej., Col. Nov., 1, 1883, )». 39)..Australia, Java, 

S.E, Asia. 

Mono longipennk Piitzeys (1875).—Australia, New Guinea. 

Catadromui Aenehrioid^s Olivier (1790) [--■ C. eheyi. White (185f01-—^ 
have speeimens from Australia and Java, but cannot ditferentinte tlumi as sep¬ 
arate species.—Australia, Java, Amboyma. 

ChJaemmd4u9 pfoUxus Erioheon (1842),—Australia, New Caledonia. 

* Trans. Ent. Soc, Lond,. 1919, p. 160, 
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Cklaenioidim melUei Moutrousier (liKJO),— C\ herbaeem Oliaudoir (1565), tbe 
name usually given to this species, is a flyaonym.—Australia, New Caledoma, 

Cosmodiscm ntbripictus Sloane (1907)»—A spechnen from tbe Van der Poll 
ColL, WHS tielcetetl ‘*Aru Is.”; it agreed bo cloiielv with C. ruhripictus SI. (though 
smaller) that it was evidently conspeeifie.—Australia, Aru Islands. 

(Joipodas HubmetaUicm White (1546) [= Flatynm marginicollk Macleay 
1871,]—Both 6 . mbmetalUcuH Wt. and P. marginicolUe Maci, are in my collection, 
but 1 do not see speciftc distinctions between them.—Australia, New Zealand. 

(Jolpo<ie6 iafertei Montroumer (1860) .—Australia, New Caledonia. 

Colpodciii vhlaceuit Chaudoir (1869).—Australia, New Guinea. 

iJicranvmuit queemlat^dicufs 81<mne.—A speifimen of this spWHes has been 
sent to me by Mr. H. K. Andrewea, of London, ticketed Niigiri Hills, and 1 
have another specimen labelled ^‘Ceylon/’ 

AephmdiiUi adeloid^H Macleey (1825).—Australia, Malay Archipelago, Asia 

Perigona nigriceps Dejean (1831).—A cosmopolitan species which i have 
described from Queensland as P, amtralica. 

Dicraspeda nitkla Sloane (1917).—1 described this as a species af EudaUaj 
but now consider it to belong to the older genus JDicraapeda. —Queensland, Java. 

ClUaemm Qphonoide» Paimaire (1843).—Australia, New Caledonia. 

Chlctenim flaviguttatm Macleay W.S. (1826).—Mr. H, E. Andrewes haa 
recently made known the fact that C. flaviguttatua Mael. must replace the more 
recent name C. himtatm Dej. (1826), under which this species haa been generally 
known,—Australia Java, Humatra, 

Chltaenius moduli get Csstelnau (1868).—Australia, New Guinea. 

(Jhlamim fmmifer Chaudoir (1856) [= C\ qudemlandicm Sloane, 1910],— 
After seeing specimens of 0, hamifer sent to me by Mr. H. E. Andrewes, I 
have no hesitatior in putting C\ queemlandicus under it as a synonym.—Ana* 
tralia, , Celebes, India 

Jlololmua nitUulm Dejean (1826).—Australia, Asia, 

Catoaaopus elegana Weber (1801).—This species is widely distributed from 
Asia to Au^ralia; Chaudoir considered Hope^s C, amtralaaiae (1842) a variety. 

Mueehta morioforma Macleay (1876).—^North Australia, New Guinea. 

Lebia pieipennis Macleay (1871).—Australia, New Guiima. 

Celaenephes puredhlm Schmidt-Goebel (1846).—Australia, New Caledonia, 
Malay Archipelago, Asia, 

DoUchochtia ttetraaiigm<i Chaudoir (1869) *—Australia, New Guinea, Celebes. 

Phloeodromiua plogmtua Madeay (1876) .-—Australia, New Guinea. 

Pentogoniea ohuuoaus Chaudoir (1877) .—I obtained in the grass beside the 
margin of a small creek near Brisbane, one specimen of a species which I identify 
from the description as P. oHvaoem (jhaud.-^Australia, New Caledonia. 

Creagria labroBua KMnet (1858).—Australia, Java, Biem, Ceylon. 

Agonochila binotata White. I cannot differentiate from one another, speci¬ 
mens of tills species from New Zealand and Tasmatua. 

There are three ejcotic species, unkaowm to me in nature, which seem to re¬ 
semble their nearest Australian congeners so closely that I believe there is a great 
probability of their being identical; comparisons certainly require to ;>e made, as 
indicated below, before their validity as gpeeies can be recognised as absolutely 
settled. 
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Stenohphm sexualh Fauvel (1882), N* Caledoiiia, with ( Acupalpus) 
picem Guerin (1831), Axistraiia, 

Rhytieiemm rugifrons Brown (1880), N. Zealand, with H, mher OhauiUiiv 
(1866), Australia. 

Pentagonica vittata Brown (1880), N. Zealand, with P, ritUpenms Chftudoir 
(1877), Australia. 

The ('arabidak of Tasaiania.—Ookuhikkua. 

Some errors escaped notice in my ]japer on ;he Carabidae of Tasiumxitt, pub¬ 
lished in Pai*t 1 of the prtjsent volume of these Proceedings, pp. 113-178, and at- 
tentitm is now directed to the following:— 

}*age 113, line 26 of text, for stria, read interstice. 

Page 114. In the figures given the external stria has l>t>en omitted. 

Page 118. line 27, /or Australian, 1, read Australian fil. 

Page 142, line 12, for P. tasmnuiea read P. taenmiicuH. 

Page 152, line* 32 and 33 for beside second stria, p(»Kterior puricture beside 
third stria, read beside third stria, posterior puncture beside sceond stria. 



ON DENTAL INCHUSTATlONS AND THE S^O-CALLED '^GOLD-PLATtNO^’ 

OF SHEEP’S TEETH. 


Bv Tiros. Stkel. 

For many veal's past there liave appeartwi 'roin tiine to tiim', in ueWHpa)>ers 
and magazines pablished all over the world, statements as to tlie cMrcurrenre of a 
metallic incrustation on file teeth of sheep. The incrustation in question is usu- 
ally found more or less thickly coating the sides of the molar teeth» and, heing 
frequently of u shining, yellowish, metallic appearance, has hecn popularly 
ftttnlmfeil to gold supposed to have been denved from particles of that metal 
scattered about the pastures. So deeply-rooted is the popular Mief that the 
incrustation consists of gold, my friend, Mr. J. H. I’amplKdl, informs me that 
persons have brought jaws of sheep to the Royal Mint, Sydney, wuth a view to 
selling them for the supposetl adhertmt gold. Quite recently, it was most conft- 
dently asserted by correspondents in Nature'* that the incrustation consisted of 
iron pyrites, and various fauta.st4c theories were put forM^ard to account for the 
presence of this substance in such a situation. 

In 1905 Professor Liversidge exhibited at n meeting of the Royal Society of 
New South Waiesf part of a sheep^s jaw, heavily coated with yellow metallic- 
looking deposit, and read a descriptive note with a qualitative analysis, cleoi’ly 
showing the true nature of the substance to be a deposit derived from the saliva, 
and that the metallic appearance was due to the refraction of light by the over¬ 
lapping edges of the thin lamellae of the deptisii. Again, in July, 1905, the same 
gentleman exhibited and explained the deposit at a meeting of the Sydney section 
of the Society of Chemical ^ndust^^^ Similar specimenH were exhibited by 
Horan to the New South Wales Naturalists’ Club in 1913. t 

As will be shown in this paper, the presence of such depf>Rits is by no means 
confined to the teeth of sheep, but is a common occurrence on those of a very large 
variety of animals, including man. It is, in fact, a dental calculus analogous to 
those occurring in the urinary tract. 

The earliest account of the true nature of dental incrustations with which T 
have met, ooemrs in the Annals of Philosophy. J Jn the course of a series of 
articles entitled '^General Yiews of the Composition of Animal Fluids/’ Berzelms 
gives a correct explanation of the nature of the deposit from human teeth, and his 
analysis of a speciinen, which will be quoted further on. 

In 1834, Dr. O. Bennett 1| r(Miorde having observed a layer of ‘^metallic subi 
stance” incrueting the teeth of kangaroos, and correctly diagnosed it os “tartar” 

tJonm. Boy. 8oo. K.S.Wales, xxxix., IflOC, p.Bfl; also Chetn, News, xoii., 1905, p,115; 
Jour. Soc. Cheni. Ind., xriv., 1005, p.1089. 

tAustraliaa Naturalist, ii., 1913, ppJa74, 187. 

§Thon)»on’a Ann. Phit, ii., 1814, p.380. 

fl Wanderings in New South Wales, i., 1884, p.iJ94, 
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precipitated irooi the saliva. He mentions its occurrcnee in the ox and shee^p? 
and remarks that on account of its yellow colour it in frequently mistaken for 
gold. He (|Uotes the analysis by Berzelius mentioned above. 

in a paper published in 1879, **On Maerodontisin/^ N. de Miklouho-Maclayi 
described and figured the liuge projecting tt'cth wliich he observed in natives of 
the Taui or Admiralty Islands, and refers to a sketch it» Nature*' which lie ile- 
BcribeS; however, as a caricature. In a subsequent l>apert lie explains that i‘ur- 
tber investigation ha<l shown that iie wjis mist akin in supposing that the projw- 
tions were due to dental malfonnation, but that they really consisted of an enor¬ 
mous deposit <:»f ‘'tartar/' probably largely due to tlu‘ habit of tliesc people of 
chewing boltd nut and lime. TJie deposit could be detaidied. leaving the teeth 
quite normal. The late Mr. P. H. Pedley, surgeon-dentist, who examined the 
deposit, identified it as dental tartar. Unfortunately there is no record of a 
chemical examination having been made. Mikloulio-Maclay ]imposed the term 
“odontolithiasis’’ for this condition. 

From the stocks of bones passing through a large bone clianoal factory in 
Sydney, I have been alile to examine the teeth o^’ numerous sheep and also those 
of oxen, horses, pigs, etc., and to seeure anqile material for a complete chemical 
analysis of the deimsit from the teeth of slreep and oxen. From other sources 
I have obtained suffieient for quantitative analysis from the teeth of a number 
of animals, iueJuding man. By the isnirtesy of the late Mr. H. Etheridge, speci- 
men.s from the teeth of animals in the Australian Museum, Sydney, w’ere scciued, 
sufficient in a few* eases for full analysis, and in a eonsidcrahle numlH?r of others 
for qualitative determinatioti, Mr. H. A. Longman, F.L.8., Director of the 
(Queensland Museum, kindly allowed me material from tlic skeleton of a camel. 
In all such cases care w'as taken to insure that the dejiosii obtained was puri‘ and 
not contaminatiHl wdth lime which may have been usihI in the jireparatioii of 
skeletons. 

Very commonly the taxidermists appear to have caridiiUy cleantMl the teeth. 
My kinsman, Mr. A. Ross Brown, B.B.Sc., L.D,S., of Windsor. Melbouriut, and 
my friend, Mr, J. Darton, surgeon dentist, I*e1ersluun, furiiislieil me with an amph^ 
supply from Imman teeth, seimred in the course of tlieir professional ]>ractiee in 
the operation of “scaling/* Mr. Charles 11 edley, Acting Curator of the Aus¬ 
tralian Museiuu; kindly gave me facilities, with the aid of Messrs. Thorpe and 
Tr(mgljton, to examine the large eolloction of skulls iti the Mnsoiun. To Pro¬ 
fessor J. Douglas Stewart, of the Veterinary School. Sydney University, I am in¬ 
debted for explaining to me details regarding .the Htnndure of teeth aud- giving 
me other information. To all of these gentlemen I desire to terulo* my* best tlianks. 
Further material wms obtained from speeimenK in my owui i-ollection and passing 
through my hanrlH. In addition to examining the dental deposit, I have, in the 
ca»€8,of the ox and came!, made an analysis of the cemcul cementum layer 
(emstO' petrotfa). In tliese animals this layer is strongly ilo’cloped, extending 
well up on the exjuyHed part of the tootli, anil can be readily separated. The 
inerttatation could, in most coses, be easily' flaked off from either the cement or 
the enamel and the sxwfaee beneath was nlways quite sound. 

The figures following give the results. The samples w'cro ground, and air- 
drie^ at ordinary temperature, 

jBroo. Lixm. Soc. N.S. Wale*, iii., 1879, p.l69. 

•Nature, xvi„ 1877. p.2tSl. 

fProc. Liim. Soo. N.S. Wales, x., 1886, p.m. 
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ANALYSES OF DENTAL INCRUSTATIONS. Cement layer 









(Crusia petrosa) 
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Lime (CrO) 

40*76 

28-00 

29*38 
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Magnesia (Hg 0) 
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0*98 

PhoBphoric oxide (Pa Os) 
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Carbon dioxide (CO 2 ) 
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1*46 
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2.88 
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1*80 

Organic matter* 

17*28 
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0*10 
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0*60 
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2-94 
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100*00 

*Containi]ig nitrogen 

1*20 
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Bp. Gr. 
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2*025 
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MiklouhO'M^aalay mentions that specimens u£ teeth similarly incnistod to 
those which he describes were forwarded by F. A. de Roopstorff from the Nicobar 
Islands to Professor Virchow, Berlin.j The deposit from these was analysed by 
Salkowski, and the results published by Virchow, the following being the figures:— 


Water. 5.95 

Organic matter. 9.10 

Silica and iron oxide . 97 

Iron phosphate >. 2.26 

Lime .. ... 45.24. 

Magnesia.69 

phosphoric oxide . 30.73 

Carbon dioxide. 4.87 


99.70 

This shows more lime and carbon dioxide an<t considerably loss organic matter 
than I found in the normal incrustation froia himmn teeth. Probably this is a 
result of the addition of carbonate of lime from the Jime-betelnut habit, but the 
high phosphoric acid shows that essentially the deposit has Imen derived from the 
saliva. The presence of so much iron phosphate is peculiar, and I am unable to 
explain it. I found no appreciable iron in any of my aamples. 

The analysis by Berzelius mentioned above, is tints stated:— 


Earthy phosphates .. .. 79,0 

Mucus.... 12.5 

Peculiar salivary matter. . .... i.o 

Animal matter soluble in muriatic aciil. 7.5 


190 

There is no mention of water. It is probable that Herselius merely ignited 
and took the ash as “earthy phosphates,” and the organic sul>stances include 
water. For a rough comparison it will autfice to consider the “phosphates^ as 
l>eing tribasic phosphate of lime and to lump together the organic substances. 
This would give:— 

fVorh, Berlin Ges. Anthrop , June, 1681, 
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Lime. 

Phosphoric oiide. 

Org'auic matter and water 


43. 

3ti. 

21 . 


327 


100 . 

These hgures agree very welJ with my auaiysia oi* the liiiwaa proOuet. la 
my examination I tound the total loss on ignition, inclmlitig water and carbon 
dioxide, was 24 % and the ash 76 %. 

In my analysis, in every case the sand was in the form of meidianically em¬ 
bedded grains. Jt will be noticed that the incrustations from the Hhiiioceros and 
Babiriissa (a pig-Uke animal from N. Oelcdx«j) differ from the others in contain¬ 
ing but little phoHpliorif* acid and a considerable proportion of (‘aide carbonate. 
In both of these the scale, when detached, w'as in appearance nimdi like that from 
tJie sheep and ox, being in <5lean shining flakes. In man it is chalky-looking and 
has not got t)ie metallic, or more commonly, nacreous look of that from the sheep. 
The similarity in (jomposition between most of the incrustations and that of the 
cement layers of ox and camel is striking. Ordinary mammalian bone has also 
a very similar composition.* 

in making the ahalyses, care was taken in separating lime and magnesia, by 
double precipitation of the lime in the cold to avoid co-i>rccipitation of magnesia. 
The proportions of lime and phosphoric acid present are such as to indicate 
that the idiosphafce of lime does not exist entirely as the trihasitt ((’aa Pu Ok), but 
that a variable amount of the tetrabasic (Ca 4 Ps Ou) is also present. 1 have 
found this to be a usual condition in many natural phosphates sucli as those from 
Ocean Island. 

Bearing in mind the analogy btdw'een these dental salivaiy incrustations and 
urinary calculi, a careful examination was made of those from man, sheep and ox 
for oxalic and uric acids, but mih entirely negative results. 

I have examined the deposit from a largo variety of animals in addition to 
those already mentioned, using micro-chemical methods when tlie amount available 
was minute, and in every case have found it to bo of Hubstantially the same nature. 
The (|uantity present varies from a mere trace of brown fllm, to a heavy incnista- 
tion packed round the crowns of the teeth and forming a continuous coating along 
the sides as much as a (juarter of an inch in thickness. It is heaviest in herbivorous 
animals and in man. The teeth of the carnivorae and rodents arc usually very 
clean; this is well seen in dogs, cats, mice and rats, though all of these, particu¬ 
larly when old, and also rabbits, frequently havt* a thin brown film even on the 
incisors, Some individuals are more predisposed to dental incnistation than 
others. This is well-known in man, and T have noticed it in nlicep and other 
animals. The teeth of snakes, lizards and fish, in so far as 1 have noticed, ap¬ 
pear to be always quite free from deposit. 

I do not think that the nature of the pasture, as has sometimes been asserted, 
has anything particular to do with the abundance or otherwise of the deposit on 
«heep% teeth, but that it is purely a physiological idiosyncrasy. Sheep and oxen 
very commonly have the teeth coated with a unifonn, thin, dead black film, but 
this does not differ in composition from the thicker deposit The common pig 
has very clean teeth. I have examined many hundreds of pigs^ jaws, and have 
never noticed more than traces of a brown film. 

----—__i---- , 

♦Watt’s Diet. Chem„ vi., 1879, Ist. 8npp., 857. 
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Ext^iuded observation has satisfied me tlmt the inerustation, in {greater or less 
degree, is eommon to all mammals, and also to u munlx'r of! other animals, in 
everj" ease b(?ing ot' the same general eharaetor. I have found it, for instanee, in 
the crocodile (<7. poroaun) Queensland, killer whales [Orca gladiainr), nnd in 
one individual or another of pra<'tieally every mnnimaliau species examined. It 
will suffice to give the names of a few as indicating the scope of t))e investigation; 
Tapir, eland, American bison, bippopotuums, various bears, dog, (mtj rat, mouse. 
Examinatitm of the skidls of marsupials in tlie Australian Museum collection and 
elsewhere disclosed numerous examples: ^iacropUK major, <piite as heavy as that 
of the sheep, M. glgmieu^f M. rufufi, Phasrolarcfm rinereus, PhuHcolomifit mil’ 
chelli^ TJfiiigure^ and many others. The original obsci*vafions of Dr. Deniiett are 
thus eoinpletely confirmed. Fassil marsupial teetlj from \VelUngto 2 j fhnes, 'Sow 
South AVales, in tlie Australian Museum, still ha^e adherirtg brown |>atclies which 
J take to be the same deposit. Wherever the teotli of animals were noticed to 
have a yellow ()r brownish tint as in aged rids, uiinule examination showed this to 
Ik* due to the same cause. 

In response to (lueries from me, Mr. Brown hus supplied me with the follow¬ 
ing very interesting notes‘^Tartar forms on artiticial platfs^ especially lower 
plates, ((uite as readily as on the natural teeth; it is auj everyday uccurrcncv t<t 
see that Tt is deposited along tlie lower portion of tin* Hugual side of the plaie, 
and dentists are eontinunlly asked by patients wdiat it is and how to rcinovt' it 
I do not remember seeing teeth forming part of a bridge with tartar depo.sited on 
them, but f‘re»juently find tliat tin* gum having slightly receded after the lindge luiS 
been fixed, a slight clep(>sit is td be seen round tlie gingival margin of t)ie natural 
roots to whh'h the bridge is attaclicd. Porcelain crowns (pivots) ami gold 
orowns or caps remain free from deptjsit. I once had t<i remov(> from an elderly 
woman's mouth a little lower plate having three teeth on it, and there was such 
an accumulation of taifar all about the wlioU* slriicturo and the remaining teeth 
that two of the latter w’ore extracted in tlie removal of the i)hUo; tliese/howexer, 
were loose from |iyorrboea. In this case tlte tartar had certainly encroached to 
some extent cm the artificial teeth. The patient informed inc that slie had tmt 
removed the denture since tho dentist put it in place many years ))efore. Tins 
case was an exceptional one., and as I have mentioned, T do not remember seeing 
deiiosit on artificial teeth at any other time.’* 

I think it is pi-obable that the nature of the surface of tuirceiain teeth and 
goU crowns inhibits the adhesion of deposit. In the case of the urinary tracd, it 
is well knoAvn that any solid foreign body, such as a piece of broken catheter, 
soon lK‘Cotnes coated with phosphate, and that a little })lood clot or even bacteria 
may form the nucleus of a urinary ealeulns. 
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ON THE STKUOTURE OF THE KESIN-SECRETING GLANDS IN SOME 

AUSTRALIAN PLANTS. 

By Marjorik 1. Colmns, H.Bc.j Linnean AIaclkay Fkllow of tuf ScKjiKTy iw 

Botaxv.* 

(With Text-figuiTs L12.) 

Iktroouctiom, 

Wbilti upo!i an investigation of the resinous sceretiim of the bud 

in (‘ertain Australian genera of the Natural Otders Sapindacmr, Leyt.tnuinvsf’ae 
(Sub>Or(UM’ Mirnot^me), Vompositae, Goodmiaceire and Mpoporineoe, the writer’s 
attention was drawn to eertain types of glandular liair, some of have not 

l>eeu recordetl previously for these Orders. 

Sinee in all eases the developmental stages throw an interesting light upon 
tlie struetiire (d' (lie mature gland, tind since (he results oh(jiim‘d might prove (o 
he of syspuuatie value, it is thought, desiruhlo to place these observations on 
record. 

Glandular hairs are destu’ibed for the folh»wing species :-'-7>od(>//<na rfs'cesu 
Liu!]. (Sapin(hteftie), Acaria rupicola F. v. M.. .1. armatu K Br.. A. ppv.Ynmtka 
Bentli., A. Vinnidflm Cunn., (LegHm'moseae, Sub-Order J.rodeu aettifl- 

fioidvs K.Hj*., Helichigstim semipapjjosum DeCand., ami Hamm aminiaceu F. v. AT. 
{CfrmpoHitae)^ ^ilgopornm var. insulare H.Hr., Mpoponm s^rrntim var. 

lAmtsuni R.Br., and EremnpkiUt laUfnlia F. v. M. {Mi/i>pfirineae), 

My llmuks are <lne to Professor Osborne, University of Adelaide. Idr the 
intere.st he has shown during the progress of the work. 

Dksc'rtption of Glandixar Hairs. 

N. O. SAPfNDACEAE. 

In his account of the Sapindacupae, based upon HadlkolVrV inonograpli (2), 
Solereder stirtes that glandular hairs are widely distributed, ami are present on 
young leaves thnuighout the order (3, p. 230). Tlie glands are desfuibed as being 
mullieelhilar ptdtate scales, in which the cells of the shield either slu)W a radial 
arrangement {Arytera]t or are polygonal and iriegularly placed {Filicnm, etc.). 
It is recorded that in some genera, e.r;., Afflavtiflisctis. tlie external glands are 
analogous to glandular shaggy hairs, since they possess a palisade-like secretory 
region at the periphery. 

In Dodonaea vimm, which was examined by the picsent writer, tlie glandular 
hail’s n^semble the type. They are large in proportion to the thick- 

nm of the young leaf, and show a tendency towards radial arrangement of the 

•l*he ob8arvati<m« 'recorded In thiB paper wore made while the writer held the por¬ 
tion of Bemonfitrator in Botany, The University of Adelaide. 
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peripheral head-cells, Sometimes this tendency in \ery marked, givbg the gland 
a coUeter-like appearance, while often there Is no sign of peripheral elongation, 
the gland merely being a mass of polygonal cells, irregularly arranged. 

Development of the Glands,- —The sign of gland development in Do- 

donaea viscosaj is the proje<dion from the epidermis of a papillose cell which 
reaches a height of about twice that of the adjacent epidermal cells (Text-fig. 
1«), The nucleus divides and the first wall is formed in a vertical direction, divid¬ 
ing the initial cell of the gland into two cells of equal size (Text-%. 16), The 
second division follows in either of the cells thus fonned. The wall is either 
placed in a slightly oblique position, when the resulting cells are unequal in size 
(Text-fig. Ic), or it may be vertical, when the resulting cells are eq\ial (Text-fig. 
1^). Whether the mature gland possesses a pedestal region, made up of two or 
threi» rows of cells, depends upon the manner in which this second wall is forme<l 
in the young gland. From observations on a number of glands it stems pro¬ 
bable that there are never more than two vertical divisions in tlie first stages of 
development; while in a number of cases^ there is only one. The vertical divisions 
arc followed by a series of oblique divisions (Text-fig. Ic-f, h-i), which result in 
the formation of a projecting ceil mass almost spherical in contour (Text-fig. Ij). 
At this stage there is a marked increase in the size of the cells making up the 
gland. Those at the periphery' tend to elongate in a radial manner, causing the 
differentiation of the gland into marginal and central regions (Text-fig. Ifc), 
The mature glands are large peltate hairs which overlap one another and spread 
out to cover a considerable area of the epidernus (Toxt-fig. 2). The multicellular 
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Text-fig.i. - (a-k). Stages in ilie develop¬ 
ment of the gmndular hairs of Dodottaea 
viscosa liinu. (x 200). 



Text-flg.2.—Mature glands of Dodonaea 
visco&a crowded and overlapping on 
surface of young leaf, Kote their 
height in oompnrison with thioknees of 
leaf, (x 120). 




head is home upon a pedestal of 2 or 3 rowa of cells which may become more 
numerous by later divisions. At maturity the radial elongation of the peripheral 
eeUs of the gland is often partly and sometimes totally obliterated by a series of 
irregular divisions which occur during the later stages of development (Text-fig. 

jV. 0, LBGUMINOSEAE (Sub-order Mimteeae). 

Solereder refers to the constant formation of glmidular hairs in the Mlmo^eae* 
The glands may possess a uniaeriate stalk of varying laagth, with a multicellular 
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bead divided by both horizontal and vertieal walls, certain species of 
FarkiCj Entada^ Aeacta, and Albizzia (3, p. 296), or the head may be shield-like 
and consist of two layers of cells (certain species of Mimosa). Glands with a 
short stalk and u few head cells have been observed in Acacia dodonaefoUa 
Willd.t A. exsudans Lind., and A. leprosa Sieb. (3, p. 296). 

In s|>ecieH of Acacia^ A. rupieola F. v. M., A. vernkiflua Cunn., .,1. armata 
R.Br., A. pf/cntmtka Benth,, found in the neiglibourhood of Adelaide, the writer 
observed four distinct types of glandular hair hitherto unrecorded for tlie genus 
Acacia. 

vL rupieola. —In Acacia mpicola the mature gland {Muisists of a uniseriati^ 
stalk of from three to siic nmall colls surmounted by a large balloon-like head cell 
(Text-fig. 3). The cells which make up the stsilk are not cut off from the base 
of the head celh but are formed by a series of parallel transverse divisii.ns witliin 
the stalk rudiment. The head cell appeal’s to be more actively secretory than the 



Text-fig.a.-- Mature glands of Text-ftg.4. — Surface view of ghinds of 

cola showing unioeriate atalk of varying , Acacia vernkiflua ehowing head cells 

lengtli and mfiated head cell, (x 230). and upper tier of stalk, (x 230). 


stalk cells. The glands of A. nipicola differ from the uniseriatc type of gland 
already recorded for species of Acoc/a by Solei-eder, in that the head is always 
unicellular*, they probaldy represent a simpler tvpe of gland than any previously 
recorded for the Mimoseae. 

Acacia vernlciflm, —In Acacia verniciflua the niatun* gland resembles 
the type recorded for species of Mimosa with >hield-like head and consisting of 
two layers of cells (3, p. 296). Here the normal mature glaiifl is made up of a 
large head of from eight to sixteen radiating cells in a single layt*r, supported by 
a stalk of one or tw(t row« of cells (Text-fig. 4tf, h). Eiudi row of the stalk nor¬ 
mally consists of four cells, but in some cases irregular divisions may occur, 
converting the stalk region into a mass of cells of variable number. 

Gland Development. 

After the first horizontal dirision differentiating the gland rudiment from the 
epidermis, a second horizontal division parallel to the first separates the head and 
stalk rudiments (Text-fig. 5u-d). The third division is vertical in tlie median plane 
of the head, and is followed almost immediately by a horizontal division within the 
stalk, cutting off a second stalk cell (Text-fig. 5c-/). Further vertical divisions are 
now formed in the head, many of which are quite radial, others nearly so. Closely 
following the first of these vertical divisions in the head, two vertical divisions 
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appear bisecting the uppermost stalk cell in planes at right angles (Text-fig. 5^). 
Similar divisions are then formed in the second stalk cell and ultimately in the 
basal epidermal cell (Text-%. 6/t). Owing to the position of the original hori- 



Text-flg.S.—Stages in the developmoni of tliy nonunl gland of A {'act a 7>ct'nic{fiua ; 
i, shown oommenoeiaent of irregnlaj* divisions in the upper tier of the stalk; /, and i, 
typos of gland formed by the omission of the second atiilk wU. (x 23t>). 

Text-fig.tl—Mature gland of Acat'i^i 't>€rnuijiun in which the two-tiered nature of the 
stalk has been obliterated by irreguhir divisions during the later stages of 
development. (x230). 

2cmtai divinioiv at a level Hometimes aboV(‘ that of the neighbouring opidcruml 
cells, these basal cells often project for some dintanee, and appear to form part 
of the gland (Text-fig. 6h, i, j). 

In Text-tig, Qh we have what is prohahly the ruirnial type of gland, in which 
each tier of the stalk i« made up of four cells. Text-fig. 5 j and k represent a 
type of gland often met where the second stalk cell has been fimitted. 

With growth of the gland cells, however, an irregular division often takes 
place in the upiper tier of tlie stalk which is then made up of five or six poly¬ 
gonal cellsj irregularly arranged (Text-fig. 5/). When tliis irregular division 
proceeds to the second tier of the stalky the resulting gland becomes more com- < 
plex, the shield-Uke head being supported by an irregular mass of cells in which 
all trace of the two-tiered rtalk is obliterated (Text-fig. ti). 

Ameia armata, —^During the development of the glandular hairs in A , arrmia 
there is marked vamtibn in tlve sequence and numlier of cell divisions. This 
variation is accountable for the number of gland forms whieh are mingled freely 
m the surface of the young phyllode. These gland forms resemble me anotte. 
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in that the hea4 is aiwaysa vertically elongated aod never sliield^Jike. What ap¬ 
pears to t>e the normal type of gland is tigured in Text-fig. 7a. There tlie head 
is composed ot an octant of cells, and is Bupj:>orted by a short stalk of two cells. 
The stalk may possess two or threo cells (Text-tig. 7o-c), but is often alisent 



Text-fig.?.—Yd -f/;. Glaud tonne of*Acarta 
armata in which stalk region ia present; 
(' /, types where stalk is tieeni. (x 200). 



Text-fig.8.—Glumlnlar hair from tho baeo 
of the phy]l()d(i in chad a pvrtuiittha. 
(x200). 


(Text-fig. 7c-/). The head in the greater number of glnnds is oharjH^li riseii ))y 
vertical and horizontal divisions which vary in numl>or end scfiuonce (Tcxt-lig. 
Ib-e). Text-tig. 7/ shows a lUiw type of gland which has arisen l)y the omission 
of ilie divisions giving rise to stalk cells. • 

pycnmUha ,— In A, pycmmtha the glandtdnr hairs are tvstrieted to a 
zone at the base nf tin? jdiyllode. The mature glands are elongated in t'urin. and 
.show' no differentiation into head and stalk region. They are uuiltieellular, club- 
shaped bodies in wdiich both vertical and horizontal walls are toruied ( T(‘xt-fig. 8). 
Tla^se ghmds are of interest in that they resemble tlie stalkless type of gland 
found in A, armala {Text-ftg. 7/), and could conceivably have arisen from this lyjkp 
)»y the intwpolation of further divisions. 

iY. O. COM POSITAE. 

Resin-secreting glandular hairs are widely distributed in the N. 0, ComposUae, 
and have been recorded by various investigators (1, 4, 5, tJ, 7). The most com¬ 
mon tyx>e of gloiid is shortly stalked and possesses a liead divided by a median 
vertical wall into two row.s of cells. These arc recorded for species of Afithetni^, 
Bacchariff^ Brachylaenaf etc. (3, p. 4()0), and have been observed by the writer in 
Ixodea achillerAde^ R.Br., llumea casmiiavea F. v. M., and Helichrysum Hemipap- 
p(mim IbjCaud. The glands figured by Vogl fm* a species of ChryHanthfimum 
(see 3, i., p. 453, tig. 103/i, after Vogl), evidently represent a transitional stage be¬ 
tween those observed by the writer for Ifelkhrpsum fiemipapposum and Ij'ndea. 
achillmim 

Gland Development.^-hi these three types the first transverse division which 
cuts off the rudiment of the gland from the epidermis is followed by a median 
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vertical division in both gland rudiment and basal epidermal cell {Text-flgs. 
lOa-b). This vertical division is followed by a series of transverse divisioiis 
parallel to the first transverse wall formed. In the case of EeUehysum semt- 
pappoBum the median vertical division is followed by one transverse division only. 
The gland cells then increase in sise^ the upper pair being markedly infiated 
(Text-fig. 10 c, d). In Ixodea and Humea there are three transverse divisions fol¬ 
lowing the median vertical division, so that the mature gland poseosses two verticid 
rows, each of four cells surmounting a* basal epidennal cell (Text-figs. 9s-/). In 
the glands of a species of ChTyaanthemum figured by Solereder after VogI (3, i., 
p. 458, fig. 1031t.), only two transverse divisions follow the vertical divisi<m. 

N, 0. MYOPORINEAE, 

Glandular hairs are oi common occurrence in the two genera of Myoporineae — 
and Eremaphila, Solereder states tliat these glandular hairs possess 
^Vuriofl structure within the individual species, but agree in the fact that the 



Text-fig,9.—fa-/;. Stages in the development of the glandular hatra of Ixodea achille- 
aides ; surface and lateral views of glandular hair*. {% 280 ). 

Text.flg.lO.—/'a-d;. Stages in development of the glandular hairs of Helkhrysmi semi* 
^pposum, (x 280 ), 

glandular head is, in almost all cases, divided by vertical walls only” (B, p. 626). 
Glandular and elothmg hairs are also known to occur in the same leaf-bud, and, 
according to Solereder, transitional forms of a dual nature are often found (3, p. 
627). These facts suggest that glandular hair formation in the is 

in an unstable oonditiou* Observations made by the writer upon gland develop- 
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ment in Mj/oporum serratuvn and Eremophila iatifoUa give additional evidence in 
support of this view. 

The most common type of gland in the Myoporineae is that found in species 
of Myoporum. e.g., (M. gerratum var. inaularg It.Br., and 3f, serratum var, 
cosum R.Br.)» where a large shield, consisting cf four cells in a row, is placed 
excentrically upon a stalk of two cells. 

Gland Devglopment, 

Myopor^m serratttw.—In the initial stages of gland formation a spherical 
projection from an epidermal cell is cut from the remaining epidermal colls 
by a transverse wall {Text-fig. 11«, h). A second transverse division differen¬ 
tiates the gland rudiment into head and stalk regions (Text-fig. 11c), A third 
transverse division now takes place in the stalk (Text-fig. lid), and is immediately 
followed by a vertical division in the median plane of the head (Text-fig. 11^). 
The 5th and Otb divisions are also vertical in the head, and parallel to the first head 
division (Text-fig. 11/). Growth of the cells continues after division has ceased. 




Text-fig, fiisges m the develoi>m«at of the glandular hairs of Myoporum 

serratum ; g*, A, surface and lateral views of the glands, (x 280). 
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In the gland head tliere is greater growth ot the cells to cme side <?ausiug the 
eccentricity noted above (Text-flg. 11/^ A), This imeriual lateral growtii always 
ow'urs in the longitudinal plane of the leaf, and is directed towards the leaf apex. 
Text-fig. lip shows gland in surface view. 

EreTHophila latffolia *—In Eremophila latifolw the general plan of gland de¬ 
velopment resembles that of Mt/oporum* Here, liowever; the head shieid is com- 
]>osed of eight cells and shows two distinct forms wdtbin the species. 

After the differentiation of the young gland into head and stalk region, tlie 
first division which takes place is vertical in the median plane of the head. This 
is either followed inuuediatcly by a, horizontal division forming a second stalk 
cell, or the latter is postponed until the later head divisions have taken place. 
From the number of glands found in which a bead shield with full ii«jn)>er of 
divisions is supported by a single stalk cell, it seems probable that this second 
stalk division i» often omitted. The later divisions in the head are all vertical and 
according to the arrangement of the rvalls, give rise to two distinct types of Jiead 
shield. 

In one type the vertical divisions arc formed in a radial manner and r<*fialt 
in a suhspherical shield of 8 racliating cells (Text-fig 12rt). In the other typ<^ 
two sets of parallel or almost paralkd divisions meet (he original, median vertical 
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Text-fig. 12,— (a-b). Surface view of tho two gland 
forms of Kremophila lad/olia, (x2ao’). 

division at approximately etjual angles, and result in the iormation of a shield 
of eight cells arranged in tu'o rows of four (Text-fig, 12h). 

The relation between these types of gland and that of Myoporam is obvious. 
All the gland cells in Eremophila Inti folia are cheracterised by the imdusion of a 
clustered crystal of calcium oxalate. 

All text-figures were made at table level, tube at IfiO mm,, with the aid of 
Zeiss camera lucida and with Loitz objectives H and (t, oculars 2 and 4. 
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♦The works marked thus were not diraatly accessible to tho writer, ^ 
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(i.) Deschiptive Portion. 

(W. S, Dun and W. N. Benson.) 

In the following section we have remarked upon the noteworthy features of 
all fossils obtained by us from Corrabubula and the shelly ridgf» in the south-east 
of the parish of Babbinboon, and also the extensive coJJeetion from the latter area 
presented to us by Mrs. Scott, to whom we are greatly indebted. Tlie o|> port unitv 
has been taken to examine also the undescribed f'ossils in the roUection of the Aus¬ 
tralian Museum and that of the Geological Survey w'hich were obtained in the 
region around Carroll, Somerton and Babbinboon, chiefly by Mr. Donald Porter, 
and the late Charles Cullen. We are thus able to give a list of the known forms, 
including critical descriptions of five forms previously known in the State but 
only from provisional determinations, seven new records for the State, and fifteen 
species and three varieties which we lielieve to be new. We are indebted to Pro¬ 
fessor Lawson, D.Sc. and Mr. Chapman for the description of several of the fos¬ 
sils. Apart from the leaf impressions of BhacopienSf AneimUn and Atchmo- 
in the Kuttung, which do not eslJ for special notice, two silicified plant 
remains are uoteworthy. They were found on the eastern slopes of Mte. Cobla 
and Sugarloaf, three rmles east of Currabubula, Professor Lawson describes 
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these as follows:—“The first is represented by a single specimen about four inches 
in either dimension; portion of a large stem of gymnospermous wood. The 
cellular structure shows no sharp definition; the tracheids may be made out rather 
vaguely, and these are traversed by numerous medullaiy^ rays, some of which are 
several cells in widths others only a single cell. Vogue indications of bordered 
pits appear in the tracheids, but on account of the poor definition of the traciieids 
themselvesi, it is impossible to determine how many rows of these are present on 
the tracheid. From the evidence of their more or less circular outline as seen on 
the radial wall, one is inclined to the conclusion that there is only a single row of 
these in each tracheid. The length of a single tracheid cannot be defined.” 

The second form is illustrated by two specimens possibly originally united; 
the one has roughly the appearance of a portion of a stem about five inelies in 
diameter, though really a bundle of parallel roots, each 5 to 8 mm. in diameter, 
the other shows its fascicular nature more evidently. The tissues are preserved 
in a red jasper, and dusty haematite considerably obscures the structures. “The 
cellular structure has been quite disintegrated. There^ is a solid core of woody 
tissue traversed by innumerable medullary rays that run almost from tlic very 
eentre to the eorteE, traces of the latter being quite evident (see Plate ijxi., figs. 
11, 12). All trace of protoxylem seems to have been destroyed. There appeal’s 
no sign whatever of annular rings, though the secondary wood is of considerable 
thii^ness, the average radius of the roots being 6—7 mm. There is no trace of 
pith structure. The secondary wood starts abruptly upon an indefinite mass 
showing no cellular structure, but which we may interpret to be at least the posi¬ 
tion of the phloem, the entire phloem having been replaced by silica. An out¬ 
standing feature of the secondary xylem is the apparent uniformity of its cellular 
structure. Tf its elements are tracheids, which seems to be the case, they appear 
to be uniform in their size and structure from the position of the phloem to the 
cortex. From the longitudinal section all traces of bordered pits have been com¬ 
pletely obliterated. To what group of plants these roots belong it would be diffi¬ 
cult to say until further evidence is obtained as to the detailed structure of their 
protoxylem and other tissues.'' The slides are in the collection of the University 
of Sydney. 

Mr. Chapman describes, in the appendix, the occurrence of Oir^vmella in the 
oolitic Umestones of the Parish of Babbinboon. 

The marine fossils of the Burindi Series so far obtained fnun the Currn^ 
bubula, Somorton, Carroll and Babbinboon Districts comprise the following 
forms:— 

COELENTERATA. 

ZaPHRKNTIS ^PnKROFHyLt.UM) OUl.LKNr Eth. fll. 

Mem. Geol. Sun^ N.S.W., Pal, No. 5, pt. 1,1893, p. 13, t. 9, f. 1-7. 

This form occurs rather abundantly near the railway cutting four miles ea«t 
of Currabubula. Collected by Benson. 

ZaPHBEKTXS SUMPmrKKS Eth. fil, 

Mem. Geol. Surv. N-S.W., Pal. No. 6, pt. 1, p. 16, t. 11, f. 4-6. 

This form waa described from the Somerton District; It also occurs in the 
south-eastern portion of Bahhiabodn. CoHecfced by Benson. 
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ZaBKBKKTIS gp. INDKT. 

This is a large form, the calyx of wbleh is about an inch in diameter, but is 
stated by Dr. Smith (in a private communication) to be too poorly preserved to 
admit of specific determination. It occurs in the small mass of limestone north 
of the railway cutting four miles east of Currabubula. 

Lithostrottox sp. 

Mitchell has reported finding a specimen of this genus, as recogniscKl by 
Sowerby, at Perimbungay, near the junction of the Peel and Namoi Rivers in 
1831 (9). 

AMY(mAW)PHYLLUM BTHERllKJEl, gen. et sp. nov. (Plate xviii.; Text-flg. 10.) 

The material for the investigation of this form consists of one specimen show¬ 
ing the external form, but not that of the interior of the calyx, and four other 
specimens from which have been obtained six transverse and two longitudinal 
sections. 

The corallum (Plate XAiii,, fig. 1) is simple and turbinate, marked by slight 
growth ridges, and rapidly increasing in diameter from apex to the bell-like 
calyx. The length of the corallum must have been originally about sixty milli¬ 
metres; its greatest diameter is forty-two. The external wall has been removed 
for the most part, exhibiting the ends of the septa, which follow the plan, normal 
to the Rugosa, of addition at four points. Where the coral has a diameter of 
about ten millimetres there are thirty-eight septa visible, but where the diameter 
is thirty-five millimetres the number of visible septa is increased to between ninety 
and a hundred. Transverse sections show that the outer wall was thin, and very 
slightly undulating, being apparently devoid of rugae and costae. The septa are 
in two cycles, the longer reaching to the columella, the shorter extending to the inner 
limit of the dissepimental zone. Bepta of both cycles arc stout, generally increas- 
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Text-fig. 10.—geofcioa of portioUsof the corallum ot Amygfdalophyllum eiherid^gi, gen. 
et »p. nov„ to show the relation of the septa to the wall. Babbinboon. 

ingly BO as they proceed further from the columella, this being especially marked with¬ 
in the dissepimental aone. Generally the longer septa arc more thickened than those 
of the second cycle, but in some cases this distinction is not noticeable in the outer 
parts. The septa of both cycles nearer the apical portion of the corallum pass 
directly into the wall (Plate xviiL, £. 3; also Text-flg. 10a), but later they become 
much tbixmer as they approach the wail, somewhat fiexuous in some cases, and 
supported from the wall by- a number of obliquely placed lamella© (Plate xviii., 
fig. 2, Text-fig. 10b), In the seetions of greatest diameter the septa may not 
reach the wall at all, but near it branch out into the oblique supporting lamellae 
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wliich in turn are joined to the wall (see Text-%. 10c). Indeed, in some caseSf 
the wall is replaced by a broad zone of vesicular tissue composed of long cells 
tlattened parallel to the outer siu'faee Text-fig. lOd). The septa spring from 
the inner side of this zone. In regard to the^ illustrations, it should be noted that 
the originals of Text-figures 10 a and d are cut from the same eorallum. The 
greatest number of septa observed in a transverse section was sixty of the longer 
cycle, and an equal number of intervening septa of the shorter cycle. No trace of 
a fossula is present. . Some variation is seen in the manner of attachment 
of the longer septa to the columella. In some cases (Plate xviii., fig. 4) they 
pass directly into the columella and appear to radiate from its outer margin, 
though two or three of the septa (Kjcasionally coalesce before reaching the colum¬ 
ella; in other cases (Plate xviii., fig. 2) they are crowded together, bent, and even 
broken as if they had been twisted and thrust against the columella. Intermedi¬ 
ate stages of partial twisting occur Plate xviii., fig. 3), but this does not 
seem to be referable to tbe stage of growth. 

The most remarkable feature of the coral is the nature of tlie^columella wliich 
is a thick solid rod of roughly elliptical cross section, one end ol’ the major axis 
being drawn out into a sharp point, directed probably townrda the cardinal septum 
(Plate xviii., figs. 2, 4). As in the case of Litkostrotionf this appears to be essen¬ 
tially an enlargement of the plate joining the cardinal and counter septa. This 
plate may be clearly seen in the centre of the columella (Plate xviii., figs. 4, 6) and 
in the larger transverse sections is about three millimetres long and a fifth of 
a millimetre in width. About it has been deposited a layer of lime carbonate 
3 mm. thick, so that the major and minor axes of the columella are as much 
as 9 and 5 or 6 mm. reapwtively. This layer is made up of fibres 
radiating from the original plate within, and to a less extent from 
the extensions of this plate into the septa at either end (Plate xviii., fig. 6). The 
other septa also appear to be continued into the structure of the stereoplasm and 
to join the primitive plate. The connection is most clear in the cases where the 
.^epta ore not twisted (Plate xviii., fig. 4), in which case the darker, rather flexuous 
fibres of the columella arc continued into the centre of the septa. Between such 
dark lines connecting with the septa are inten^ening dark lines, as if corre¬ 
sponding to the distant septa of the secondary cycle. In other oases the 
relation of lines to septa is not so clear, and if the septa are much twisted alwut 
the columella, the connections are more or less destroyed.(Plate xviii., fig. 6). 
Bometimes the dark lines cannot be separated from the general radiating structure, 
which closely resembles that of oolite. At other times this resemblance is rendered 
still more striking by the development of concentric layers in the thickening of the 
columella (Plate xviii., fig, 4), 

The dissepimental, zone extends about three quarters of the distance, more 
or less, from the wall to the oolumella. The vesicles are most closely packed in 
that portion which is nearest to the columella and forms a half to a third of the 
width of the dissepimental zone. The outer and inner limits of this zone of 
closely packed vesicles may have the dissepiments so thickened as to form more or 
less continwouB walls, the latter or the<*al wall at, or just within, the circle touch¬ 
ing the ends of the shorter septa. Generally, however, there is little or no sign pf 
these structures. The oblique but nearly longitudinal section (Plate xviii., fig. 5) 
shows that the dissepiments are ranged in a steeply descending series; the largest 
vesicles in the central portion of the dissepimental zone are about three millimeties 
in length, and one in width, though usually they are about half that size, and less 
than that in the region of doaest packing. 



BY W. N. BBKSON, W. ». DUN, AND W. H, BROWNB.' 341 

The tabulae are somewhat irregularly spaced, being fretjuently about a itiilli- 
metre apart* and often closer together. They have a general upward arcliing^ but 
this is not marked. Sometimes they are continuous across several septa, but at 
other times are confined to one interseptal space. There is no apparent stereo- 
piasmio thickening on the tabulae and very little if any on the dissepiments. 

This form appears to be closely related to Koninchophyllum inopinatum Eth. 
fll., which occurs in the Carboniferous limestone of Lion Creek, Stan well, near 
Rockhampton.* It differs from this form, however, in that the primary septa 
reach and unite with the columella, while those of Koninckophyllutn do not do so, 
and that the septa of the second cycle are two-thirds or three-quarters of the 
length of the pnixiary sepia, instead of being only one-half as in the case of 
KnninckophyUum. In some respects ako the form appears to be allied to Vpa' 
tkaxoma, as pointed out in a private communication from Dr. Stanley Sniitli. 
Though the eoralUte is simple, its structure resembles that of such forms of Litho* 
Btrotion of much smaller diameter, as L- stamelleme Eth. fil, which Dr. Smith has 
recognised in the Burindi Beds at HalFs Creek, south of Bingara.** It is interest¬ 
ing to note that Iiis remark that the stoutness of the oolumella, and th(< tendency 
of the septa to end in the area of dissepiments, and not quite reach the epitheca, 
features which are present in the form described here, are features wliioh di.s- 
tinguish the Australian forms of Uthostrotion from the British tyjies. Or 
account of the shape of the tTans%^erse section of the columella, we have adopted 
for this genus the. name Amygdalophyllum^ suggested to us by Professor David, 
F.R.S. The species, the only one yet known, we dedicate to the late Robert 
Etheridge, Junr., in appreciation of his fifty years of work on the Deology and 
Palaeontology of Australia. This form was collected in the south-east of Babbin- 
boon by Mrs. Scott and Benson. The type material will be placed in the collec¬ 
tion of the Geological Survey. 

DjPHVPHYLLUM SP. tXOKT. 

Indefinite specimens provisionally referred to this genus were obtained 
by Cullen from the Parish of Moorowarra. These are recorded as numbers 4510 
and 4615 in the collection of the Geological Survey. This is perhaps a LHhoBtro* 
tion (cf. Smith, 1920, loc* ett.), 

TRYPLASMA fSP. IXDRT. 

A very indefinite fragment doubtfully referred to this genus is found on 
specimen 4419 in the collection of the Geological Survey, and was obtained by 
Cullen in the Pariah of Moorowarra. 

MiOHKUNIA TBNUISBPTA (Phillips). 

Caiamopora tenmepta, Phillips, lUua. Geol. York., ii., 1836, p. 201, t. 2, f. 3. 
Michelinia tenmseptaf De Koninck, Anim. Foss. Terr. Carb. Belg., p. 31, t. e., f. 3; 
R. Etheridge, Junr., Mem. Geol. Sun% N.S.W., Pal. No. 5, pt. 1, 1891, 
p. 28, t. 4, f. 1. 

The form waS found in New South Wales first at Carroll, and compared 
dubiously by Mr. Etheridge to the above species. Later and more perfect speci¬ 
mens have confirmed the determination. Oiir specimen was collected by Mrs. 
Bcott in the south-east of Babbinhoon. 

*B. Junr.. 0©^, Surv. Queensland, Bull. 12, 1900, up.30-21. t.l, f.a; t.2. 

f,9,10. Aooording to a private oommumoation from Dr. 8. Bmith, Etheridge^e Kanmeko^ 
phyllum ie oertaindy not Thompson 'b ftminek&pkylfuTft, 

•*S. Smith, On ApPrapvllum hallmset gen. et ap. nov. and LUhostrotim from the 
Neighbourhood of Bingara, N.8.W. Proc. Roy: Soc. N.S.W., Ut., 1920. 
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CRINOIDEA. 

CaCTOCEINUS ? BROWNKl/Sp. BOV. (Plate xix., fig. 1.) 

The specimen is an external cast, in a lerruginous mudstone or argillaceous 
limonite, of a part of a calyx showing the upper portion of the first oolumnal and 
the right and left massed basal plates, the anterior not being visible. In the 
radial cycle can be seen the hexagonal anal plate, broad and symmetrical in form, 
with its superimposed iuter>radial plates, of which three cycles are preserved. 
The plates generally are characterised by their regularity of form and hexaradiate 
ornamentation, the point of radiation being marked by a tubercle. No definite 
idea can be obtained as to the nature of the tegmen, nor as to the condition of 
the anal opening, nor yet of the braehia. The general form of the calyx is glo- 
hose and somewhat depressed. The form is not comparable directly with any 
known form except perhaps Caetoerinus ectypm (Meek and Worthen), though 
differing widely from it in ornamentation. The classification of the Actinocrini* 
dae^ so charaeteristic of the Lower Carboniferous formations, is based on the con¬ 
dition of the anal tube, and the conformation of the braohials, information as to 
which cannot be obtained from our specimen. It appears, however, from the shape 
of the radial and fused brachial plates to approach closely to Wachsmuth and 
Springeris Caetoerinm. 

Dimensions* Height of calyx, 18.5 mm.; breadth of calyx, 26.0 mm.; height 
of anal plate, 4.0 mm.; breadth of anal plate, 4.0 mm.; height of right posterior 
radial plate, 4.5 mm.; breadth of right posterior redial plate, 3.7 mm. 

We name this in honour of oUr colleague, Mr. W. R, Browne, B.Sc. Our 
specimen was collected by Mr. W. Donaldson, south of the railway line, four 
miles east of Currabubnlo, and is now specimen No. F12,454 in the collection of 
i he Geological Survey. 

A fragment of a calyx with an ornamentation ver>^ similar to that shown on 
f), hrownei which has been figured and described as Actinocrinus sp. indet was 
found in the Star Beds near Rockhampton, Queensland.* 

BRYOZOA. 

Thamnisous sp. inukt. 

King, Ann. Mag. Nat. Hist., (2), hi., 1849, p. 389. 

In manuseripts left by the late Mr. R. Etheridge, Junr., a form not deter¬ 
minable specifically was described as belonging to this genus. It was collected 
in the parish of Moorowarra, south of Somorton, by Cullen, and near Carroll by 
Porter. 

PBKEBTKLla. SPP. IKDICT. 

Indeterminate specimens belonging probably to this genus, occur four miles 
east of Currabubula. C<dleeted by Benson. 

BRACHIOPODA. 

OKTHOTEtee (SOHKLLWraKRWiA) CRBlfiantlA (Phillips). 

Orthotetes crsiMstWa^ Bun, Reo. OeoL Bar. N.S.W., rii., 1902, p, 92, t 25, 1 11 
and Biblk^^raphy* 

•B, Bthtwidge Inut., in Geol. PaL (jj^ld., 1892, p,907, t.7, f.k 
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SchsltmeneUn crmistriat ThomaS; The Bnfciah Carboniferous Orthotetinae, Mem. 

Geol. Siarv. Gt Brit., Pal. I., Pt. ii, 1910, p. 92. 

This readily recognifled form was found by Benson at the railway (mtting fotir 
miles east of Currabubnla, and again in the south-east of Babbinboon. The largest 
speoimen found, if perfect, would have had a breadth of 70 mm. and length of 
40 mm. 

According to Be Koninc^c (30) this form is rather rare in the Lower Car¬ 
boniferous but very abundant in the upper beds of the Carboniferous Limestone. 
Modern British workers, however, have divided 0. crenistria into a number of 
varieties of which the most important form is termed Sckellwlmella crenistria 
and recognise the species aensu strieto extending from the base of the Car¬ 
boniferous up to the zone Oa,^ while varieties, e,g.f var. aemlh, extend up to the 
zone Da. It lias even been found in the Millstone Grit of the Welsh Border (31, 

p. 251) 11 a facies of Da). It is apposite here to cite a remark of Davidson 

(31, p. 2IK)) apropos of Streptorkgnehus cmnktria mr, ssnilia .—‘'Some palaeont¬ 
ologists seem disposed to erect this important variety into a distinct species, and 

it cannot be denied that in some localities, particularly in Australia, it alone 

occurs.” 

Choketks A8PIN(Wa Dun. 

Dun, Rec Geol Surv. N.S.W., vii., 1902, p. 69, 1.19, f. 1*3, t. 20, f. 1-5. 

This species was proposed by Dun to receive forms previously classed as 
ChoneteB cf. comoidea, Davieatdla cf. comoides^ or Produetm cf. giganteua. Pro¬ 
bably should be here included the form referred to the last designation which was 
obtained by Mr. Pittman from Somerton. Forms compared, but not identified with, 
any one of the three above-mentioned epeeies, are cited as occurring between the 
aones Ci and Di in the Carboniferous rocks of Great Britain. 

Chojjktks cf. HARDREKSis (Phillips). 

For Bihlioi^aphy see De Koninck, Pal. Foss. N.S.W. Mem. Geol. Hurv. N.S.W., 

Pal. No. 6, 1898, pp. 66-8. 

Two small specimens, not well preserved, which may be refemd to this spe¬ 
cies were obtained by Benson from the railway cutting four miles east of Curra- 
bubuia. The dimeneions of theae were length, 5 inm., breadth, 8 mm. 

This form occurs both in Devonian and Carboniferous beds of this State as 
elsewhere, though De Koninck (op, cif.) urges that Bpcciflc differences may be 
foimd between the types belonging to the two Periods. This, however, does not 
appear to be the yiew of modem British workers who record it as ranging from 
the base of the Carboniferous System up to the aone C 2 . 

PBODtrCTUS HBMiaFHAiGRictTS (Sowerby). (Plate xix., fig. 8.) 

Jos. Sowerby, Min. CcmcJi., 1822, t. 328; Prodwctiw giganteua vkv, hemisphaariemj 
Davidaon, Brit. Carb. Braeh., 1868, p. 144, t. 49, f. 4-9. 

Of this fom there is only the cast of a pedicle valve available for study. 
It agrees so closely with Davidson’s diagnosis and figure that no individual de¬ 
scription is nooessRxy here. Its dimensionB are: Length, 28 mm.; breadth, 35 
nun.; length of hinge line, 30 mm. 

This form was obtained by Benson from the south-east of Babbinboon, and 
is in the eoUeetion of the Univerwty of Sydney. It was also recorded by Dun as 

*For the explanation of this notation, leo p.368. 
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the provisional determination of a Hliell from flawdoii VaK In Great Britain and 
Ireland this form ranges between the zones Si and Da* 

PnODpOTU?^ ef. LONGiBPiNUH (Sowerby), 

Jas, Sowerby» Min. Conch., i., 1814, p. 154, t. 08, f. 1; Davidson, Brit. ('arb. 
Brach., 1858, p. 154, t. 35, f. 5-17. 

This small form is represented by a single pedicle valve oVdained by Benson 
from tour milea east of Currabubula. It is a depauperate form, 7 mm. long and 
6 mm. broad, but otherwise conforms to Davidson’s diagnosis. The species was 
pro^dsionally recorded as being found at OreenlvUls, near Paterson, in 1898. 
This form is “present in almost any Carboniferous district where braehiopoda 
have been found.” In Great Britain it ranges fro?n the zone *S 2 to the zone Da. 

pROPUtrrrya Mtmic.mrs (Phillips 1. (Plate xxiii., figs. 1-3. ) 

Phillips, Illus. Geol. York., 1831), t. viii., f. 3; Davidson, Brit. Carb. Brach., 1858, 

p. 153, t. 3‘i, f. 10-14, 

This Hiiell is sub-circular in outline, the hinge line somewhat sliorter than the 
greatest width of the shell. The pedicle valve is vei*y evenly rounded so as to give 
an almost semicircular profile. It is ornamented by numerous rounded ribs with a 
small amount of reticulation near the beak. This is large and incurved. Except 
for the absence of spines (and our spccimenB are only casts), this form agrees 
closely with Davidsoii’a diagnosis, 

Dimenaions of three fprms: 

a h c 

Breadth in millimetres. 18 18 18 

length from beak to margin. 15 18 15 

(Convexity. 9 7 9 

This form is remarkably abundant at the south-eastern portion of Babbin- 
boon, and was also collected by Pittman from the “Whale’s Egg,” five miles south 
of Somerton, in 1897, being represented by specimens 1574, 1575, and 1578 in the 
collection of the Geological Survey. 

Davidson (31) states that it occurs in the Millstone Grit, Upper and Lower 
Limestone Series of Scotland. In England and Ireland it occurs in the zone of 
Di. 

PBOlJlTci’irs rusTULo,sus (Phillips). 

Phillips, IHus. Geol. York., ii., 1830, p. 216, t. 7, f. 1-6; Dim, Rec. Geol. Hur. 
N.S.W,, rii.. 1902, p. 72, t. 23, f. 1, 2, 3. 4, and Bibliography. 

This form was determined provisionally for this district on specimens No. 
4679 and 4610 in the coileotion of the Geological Survey, obtained by OiiUen from 
two miles west of ML Uriari TheseJiave not l?oen re-examined by us, 

This form i« preaant in the Lower Limestone Series of Scotland (31), and 
ranges in England and Ireland from zone Ea to D 2 . 

PRonrrcTiTs TSEMTRratmLATas (Martin). (Plate xix., figs. 2-7: Text-fig. 11.) 

Dun, Rec. Geol. Burv, N.S.W., vii., 1902, p. 79, t 23, f. 4-9. 

A number of examples of this very variable species are figured to show the 
range of characters Figures 2 and 3, Plate xix.. illustrate a form, wMcb we will 
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term (a), in which the radial ridges are very marked and extend only about a 
quaiter of the way from the beak to the margin. J^'ignrew 4 and 5 illustrate (i>), 
a form that is rather crushed so that the curved outline is fractured. The radial 
and transverse ridging is not so deeply marked, but the sinuK is more noticeable. 
It has a heavier, coarser ornamentation than the majority of the examples of this 
species from the Burindi Beds. The shell (r) in Figures 5 and 7, is smaller than 
the other forms, and the outline of the. pedicle viilve seen in prohle is more 
acutely elliptical than usual. The welbmarked concentric ridging fiovers more 
than a third of the surface of tlie valvcit. The radial ridges, however, are not so 
continuous as usual. The fourth specimen, Text^fig. 10, is disiinguislicd from the 
other forms by its greater br<;>adth relative t(» the length, by the presence of prom¬ 
inent eHi*s, by the even convexity of the pedicle valve and by the fact that the 
reti(Milate area covers almost half the shell. The dimensions of these four shells 
are as follow :— 



n 

h c 

d 

Hrcwlth in millimetres. 

.. 30 

3(i 17 

24 

Length of hinge line. 

.. 27 

34 15 

23 

Distance from beak to margin .. 

.. 23 


17 

( 'oiivexity of pedicle valv’c .. .. 

.. 10 

11 

9 


Tliis funn was collected by Fort.er near Carroll; by Mi-s, Scoff and Benson in 
the south-east of Babbiuboon. 

According to Davidson (31), it extends throrigh the Calcifero\ts Sandstone of 
Scotland into the Upper Limt^tone, and is also found in flu' Millstone (Irit of 



Text-hg, 11TVoi/wr/zev Text-fig. Hi.- -Dielasma 
semireticHlaius, Bab- saccnhim var. amy^- 

hinboon. * dala (Dana). Stnner- 

tou. 

the Welsh Border. Freeh (32) states lhat it occurs in tlie lower portion of the 
Visean in France and Belgiimi. and in Russia, and in America it is found through¬ 
out the Upper and Lower ('arboniferous PVnnations (33). 

Orthis (ScHTZOPHOrnA) KKSrriNATA (Martin). (Plate xi.\„ figs. 10, 11.) 

Anomiteis rempinataf Martin, Petrif. Dcrb., 1800. p. 12, 1. 49, f. 13-14; ,Schiro~ 
phoria, rempinata, Dim, IIch^ QeoJ. Hurv. N.H.W., vii., 1902, p. 78, t. 21, 
f. 3-9 and Bibliography there cited. 

This widely distributed form has been obtained from most of the known 
fossiliferovis localities in the Somerton District, and was also found by BeiiHou 
four miles east of (’urrabubula. None of the forms arc well preserved, but those 
here figured conform in all essentials to the diagnosis of the species. In both, the 
margin forms a smooth curve, but the sinus is rather marked in one, while in the 
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other the beak is mot« prominent and separated from tiie ears by a marked 
dexure. Its nuu^n also is elliptical rather than quadrate. The length of the 
form from beak to margin is from 30 to 35 millimetreH; the breadth is 45. 

According to De Koninck (30) who ftrst recorded this form in New South 
Wales, it ranges throughout the whole of the Carboniferous S^tem. In SootlaEid 
it is found from the Upper Limestone Series to the base of the Galciferous Sand¬ 
stone (31). In England and Ireland the range is from the zone Zi to that of Di. 

Obthis (RhifidomklJiA) AUsTaaXiis (McCoy). (Plate xix,, fig, 9,)* 

Orihia arntralia^ McCoy^ Ann. Mag. Nat, Hist., xx., 1849, p. 234, t. 13, f. 4-4A; 
Mhipidomella uuatralia, Dun, Bee. GeoL Sur. N.S.W., vii., 1902, p. 81, t. 
21, f. 104^, and BibEography there cited. 

The specimens obtained by Mrs. Scott from the south-east of Babbiuboon, are 
all such as show the external form only, and therefore difficult to assign to either 
Orthia nUchaUni or Otthia auatralia. The known abundance of the latter, and im¬ 
probability of the occurrence of the former may be taken as deciding the nomen¬ 
clature of these specimens. The size is normal or rather small. Breadth, 21 mm., 
length, 19, and depth or thickness, 3 mm. Less well developed speeimens were 
collected by Benson four miles east of Currabubula, and by Cullen from Somerton. 

RHYKOHONKLUI PLKtJRODOK (Phillips). 

Terabratula pleurodon, Phillips, Illua. Geol York, ii., 1836, p. 222, t. 12, f, 26, 30; 
Shynchonella {Pugneae) pleurodon^ Dun, Rec. Geol Sun. N.S.W., vii., 
1902, p. 18, t. f. 10,11 and Bibliography. 

This form is represented by specimens Nos. 4385, 4434, 4436, in the collection 
of the Geological Survey, obtained by Cullen from the Parish of Moorowarra, 
south of Somerton. These have not been critically examined by us. The species, 
however, has been detemiined oriticaUy in specimens from CTarencetown occurring 
in the Burindi zuoks, and is also abundant in the Upper Devonian rocks of Mt. 
Lambie and Yalwal. In Scotland it is known in the Oalciferous Samistone and 
Lower Limestone Series (31). 

RHVKOftONlfiLLA (I) 8P. IXDKT. (Plate xix., fig. 13.) 

A single specimen of an indeterminate form which may be related to this 
genus has been obtained by Mrs. Scott from the south-east of Babbinboon, Its 
length and breadth are about 8 millimetres, and it is ornamented by fourteen 
strongly-marked radiating ribs. The evidence is insufficient to justify our assign¬ 
ing this to any known species, 


DishASacA SAcenLUH (Martin) var. hastata (Sowerby). (Plate xix., fig. 12.) 

Terehratula haamat, J. Sowerby, Min. Conch., 1824, t. 446, f. 2, 3; Dialaama sac- 
c^lum var. kgstala, Dun., Eec. Geol. Surv. N.S.W., vii., 1902, p. 83, t, 21, 
f. 13, and Bibliography cited. 


Numerous examples of this form have been obtained by Mrs. Scott from the 
south-east of Babbinboon. The dimensions show considerable variation the fol¬ 
lowing measurements being representative:— ^ 


0 

Length (beak to margin). 20 

Breadth . . .. .... . , 16 

Thiokness *. .. . .. 8 


h c d 

27^ 18 9 

16 14 10 

— 8 ^ 






Bt W. BlSKB0i4r^ W. 8* DVN, AKB W. B, BBOWNK. 347 

Tlie last is a small form obtained by Benson from the railway-cutting^ four 
miles east of Currabubula. 

This form ranges from the base of the Carboniferous to the Upper Limestone 
Bones in Scotland (31), and is most abundant in the Upper Carboniferous Lime¬ 
stone of Belgium, though extending to the lower portion (30). In England it 
ranges from Ci to Bi. It also is found in the Permo-Carboniferous bods of this 
State. 

Dx&iiAsiAA SACCULXTK (Martin) var. amtudala (Dana). (Text-fig. 12.) 

Terehraiula empgdala, Dana, Amer. Jour, of Science (4), ii., p. 152; olao in 
Report Wilke’s U.S. Explor. Exped., GeoL, 1649, p. 682, t. 1, f. 2a, b. 

This variety differs from Z). hmtata in its very elongated form. The figured 
specimen, now in the collection of the University of Sydney, was obtained by Mrs. 
Scott from tb© south-east of Babbinboon, and has the following dimensions:— 
length, 27 mm., breadth, 17 mm., thiokneas, 12 mm. 

Thifl form also has been obtained from tho Burindi rocks at Somerton, 
represented by specimen 1511 in the collection of the Geological Survey. This 
was figured (Mem. Geol. Surv. N.S.W., iv.. t. 33, f, 8) as B. haatata. At pre¬ 
sent its Museum label is 2>. kaetata amygdala (Dana). 

The form was first described from the Upper Marine Penno-Carboniferous 
Beds which are probably Permian (4). 

Spxrifkra BiBULOATA (Sowerby.) (Plate xxi., fig. 1.) 

J, Sowerby, Min. Conch., iii., 1820, p. 17, t. 23, f. 2, 3; Davidson, Brit. Carb. 
Brach., 1856, p. 31, t. 4, f. 1 (?); t 5, f. 1; t. 6, f. 1-19; t. 7, f. 4; 
L. G. de Koninck, Foss. Pal. N. Guiles, 1877, (English Translation, 
1898, p. 192-3, t. 14. f. 5.) 

This form is smaller than ^S'. striata, and is characterised by the deep sulcus 
on either aide of the mesial fold. The form figured her© closely resembles David¬ 
son’s figure (Op. oiu, t, 6, f. 8) of Sowerby’s type specimen. There are thirteen 
ribs on either side of the sinus, in which are three obtusely rounded ribs. Length, 
almut 26 mm.; breadth 26 mm. Locality,—S.E. Babbinboon. Collected by 
Mrs. Scott. This form was also obtained by Mr. Pittman, 6 miles S.E. of Somer- 
ton. In the railway-cutting, four miles east of Currabubula, Benson has col¬ 
lected small and rather more transverse specimens, with a greater number of ribs, 
resembling Davidson’s t. 6, f. 19. This form has the sulci on either side of. 
the mesial fold more etrongly marked, and small ribs intercalated near the margin 
separate the three low, broad ribs on tins fold, and these are slightly sinuous. 
Length, 15 mm.; breadth, 32 mm. De Koninck points out that this species is 
very abundant in the upper beds of the Carboniferous Limestone at Visfi in Bel- 
gium and in Great Britain, but occurs also in the Lower Limestone Series and 
Calciferous Sandstones of Scotland (31). In England and Ireland the range i» 
from the zone Ca to Da, and also extends into the Millstone Grit (31, p. 261). 

BruiirKRA DAvmm Dun. 

Rec. Geol. Surv. N.B.W., vii., 1902, p. 323, t. 60,1. 1, u-/. 

This species was obtained by Cullen from the Parish of Moorowarra, sotith 
of Somerton, and sdso near Carroll. (iSaa specimens 4360, 4374 and 4390 of the 
collection of the Geological Survey). Nothing need here be added to the descrip¬ 
tion previously given. 
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• Spiki»»ra DumoJCUSTATA (Phillips)* (Plate xxiiL, fig* 4.) 

PljilJips, Iliiis, Geol, Yorks*, ii., 1836, p. 218, t. 10, f. 1; Davidaou, Brit. Oarb. 
Braoh., pp. 24, 221, t. 3, f. 740; t. 4, f. 3, 541, 1546?; t. 6, L 35, 37; 
t 62, L 6. 

The pediele valve is very similar to Davidson's t. 4, f* 15-16, though it is too 
imperj'ect to permit the observation of the marked inflection of the marginal 
region. There is, however, a broad sulcus with about thirteen fine ribs therein, 
and about thirty-five striations on either side. While originally considering the 
forms illustrated in these figures as S* humerona, Davidson later (p. 221) states 
that he is inclined to refer these forms to S. (luplickoatata* This course is tliere- 
fore followed here The speidmen is No. F.1652 of the Geological Survey col¬ 
lection, and was obtained near the “Whalers Egg/' miles south-east of Somer- 
ton by Mr. Pittman. This form occurs in the zone of Di in England. 

Spibipeua ef. MOS<jUEi3Sis (Fischer), (Plate xx., figs. 4,* 5, 6.) 
Cimriitliteii mosquensiej Fischer de Waldheim, Programme sur les ChoriHtitef p. 8, 
No, 1, 1837, and Oryctogr. du gouv. do Moscow, 1831, p. 140, t. xxii., j!. 
3; t. xxiv., f. 1-4; Spirifera motiquensh, De Vcrnueil and Keyserling, 
Rusfiie et Oural, Vol. 11., p. 161, t. v., f. 2; Davidson, Brit. Parb. Brach., 
p. 22-3, t. iv., f. 13, 14; t. xiii., f. 16.^ 

Thie form differs from «trmto in the greater length of the shell. In our 
form there are about sixty ribs, which are very nmcii broader on the sinus than 
towards the ears, about ten ribs m^curring on the sinus and mesial fold. There 
is very little sign of concentnc onuimentation. The length of hinge line is rather 
less than the greatest width of the shell, and the area on the pedicle valve lias 
almost parallel sides and is about 3 inm. wide, and marked with faint vertical 
Ptriation. ^ 

Dimensions: Breadth, 37 inm. (length of hinge 33 mm,); length of pedicle 
valve, 36 mm,; thickness of shell, 23 min. 

Our specimen was obtained by Mrs. Scott from the shelly ridge in the S.E. 
of. Babbinhoon, and is in tlie collection of the UniverHity of Sydney. Otlier speci¬ 
mens from Carroll Gap have been received by the Australian Museum from Mr. 
D, A. Porter; and these forms approach more closely to Davidson's illustration 
of S. mo»guen8i$ than does our specimen in the more marked character of the 
median fold. 

According to Freeh (32) this species is a characteristic fossil of the lower 
portion of the Upper Carboniferous. A variety of it occurs in the zone Du in 
England. 

SpikITOA PIKQUW (Sowerby). (Plate xxi., figs. {), 10.) 

Sowerby, Min. Conch., iii., 1820, p. 125, t. 271; Davidaon, Brit. Carb. Brach., p. 
60, t. 10, f 1-12; S. pimjuk var, rotmMtus^ L. G. de Koninek, Fogs. 
Pal. N. Galles Bud., 1877, English Translation 1808, p. 185, t. H, f 2, 2a' 
pinguk, Dun, Rec. GooL Surv. N.S.W., vii., 1002, p. 84, t xxii f 
2, 5. 

The speeimons dbtained from Mm. Seott are typical examples of the specie,. 
The larger haa a length of 48 mm. and a breadth of 40 mm., there l)emg eight 

’Davidson statesProf. L. Q. de Koninok asauroa me that^e true 
S/>irifera baa not been found in Oreai Britain, and that what haft been re 

ferred to St are merely variations in shape of Spirifera and I feel inedined to 

adopt the ProfesaoPe view.*’ Bnt. Oarb. Brach., Suppl.p 1880, p.3Ji5. 
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ridges cm either side of the sinus, which, however, are uniisuaJly coarse in charac¬ 
ter. The other form is slightly leas elongated proportionately. The length is 20 
ima. and breadth 32 mm. Locality: Shelly Ridge, S.E. of Babbinboon. Be 
Koninck states that this is one of the most abundant fornis in the Middle Car¬ 
boniferous Limestone. In Gfreat Britain this form ranges throughout the zonec 
Ci-Ca. 

Spibifeba PiNouia var. blongata^ var. nov* (Plate xs:., fig. 11*, Text-fig. 13.) 

This form difiers from S* pinguis in the greater elongation of the shell. Two 
spei'imens have come under our notice. That illustrated in Plate xx., fig. 11, is 
a single pedicle valve with much the same form as reedi (Davidson), thougli 
twice the size. It. has an elongate-oval outline; the hinge line is shorter than 
the greatest width of the shell, and the cardinal angles are rounded. The beak 
is of moderate size and strongly incurved over a triangular delthyrium, The 
shell is smoothly convex with a broad medial sinus extending into a tongue-like 
projection of the margin. On either side are about ten low, rounded ribs; coa- 
eentric lamellar growth lines cross the sinus near the tnurgin. The other, shown 
in Text-figure 13, is even more markedly elongate, and somewhat distorted in out¬ 
line. The shell has been largely removed but sufficient remains to show that the 
ornamentation was much finer than in the first specimen, about twenty ribs oeeuv- 


ring on one side of the mesial fold on. the brachial 

valve, and the ornomentatiaii of 

the pedicle valve appears to have been as fine. 

A few 

concentric growth lines 

are present on each valve. The dimensions arc 

Fig. 11. 

Text-%, 13. 

Length in millimetres. 

34 

24 

Breadth .. ... 

2d 

19 

Length of hinge line. 

15 

12 

Total thickness .. ... 


18 

Depth of pedicle valve .. . i .. .. 

11 

10 


The first of these forms was obtained by Benson in the south-east of Bnbbin • 


boon, and is in the collection of the University of Sydney. The second (Specimen 
No. F4360 of the Geological Survey Museum, N.S.W.) was ol)iaint'd i;y On lien 
from Reserve 121, Parish of Moorowarra. 



pins^uis var. ekmgrUrt, Ttstid^^M.^PosidottulUa9 •pp. 
v»r. ttov. Moorowawa. indet. Babbinboon. 
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8miFJ5RA striata (Sowerby). (Plate figs. 1-3.) 

Sowerby^ Min Conch., 1820, t. 270; Davidson, Brit. Carb. Brach., 1852, p. 19, t 2, 
i*. 12, 14; t. 3, i:. 2^6; Ibid, Carb. Suppl., 1880, p, 274, t. 31, t 1, 2, 3, 4; 
Dun, Eee. Deol. Sun., N.8.W., vii., Pt. 2, 1902, p. 8.M, t. xxii., f. 6-9, 
and Bibliography. 

As may l>e socn from Davidson's figures, there is considerable variety in the 
forms grouped under this species. Three specimens are illustrated hert?. That 
represented by Plate xx., fig. 1, closely resembles Davidson’s illustration (op. cit 
tiuprUf t. 3, f. 4), though the ribs are not so numerous. It is the most alate of 
the three. There are about fifty radial ridges crossed by faint concentiic lines. 
The sinus of the pedicle valve is somewhat deeply impressed near the margin, 
which is here flexed rather sharply and projected like a tongue in the dorsal ilirec' 
tion. The beak is not quite centrally jilaced in one form. Its dimensions are 
(restored): Breadth, 56 mm.; length, 23 tutu. The other forms are less broad. 
That stiown in Plate xx., fig. 3, has forty strongly-tnarkod ribs, on which slight 
heading gives the only traces of concentric ornamentatit)n. The (restored) 
breadth is 36 inm., the length 25, and thickness 14 mm. That .shown in Plate xx,, 
fig. 2 has less aoeeutuated ribbing with scarcely any other ornamentation. There 
are about fifty ribs which are mucli narrower and more closely spaced towards the 
ears than in the median portion of the shell. Breadth (restored), 56 mm.; length, 
30 mm.; thickness, 18 ram. These three forms were collected by Mrs. Rcott from 
the south-east of Babbinboon. They were also t.btained by Mr. Pittman in 1897 
from the “Whale’s Egg/’ 5 miles S.E. of Somerton. 

This form appears to occur throughout the Cartwnirerous limestone, and is 
most characteristic of its lowerT^ortion (Davidson, op. cit. sup. p. 21). The re¬ 
cent workers record the range of the fonn in the British Isles as from the zone 
of Cj to that of Di. 

SpiRtFEiu .‘^triato-oonvolpta, sp. uov. (Plate XX., figs. 7, 8.1 

This form is intermediate in character between S. striata (Sowerby) 
convoluta (Phillips). It is broader in proportion to the length than S. striata 
but not BO broad as convolwta. The binge line resembles that of ermvoluta m ex¬ 
tending the full width of the ehell. The area also is narrow, with sides, 

is marked by faint transverse »tnation, and pierced by a triangular delthyrium. 
The riba, both simple and intercalated, are about sixty in number, and are almost 
as numerous as in the larger forms of S. striata, and more »o than is normal for 
S, convoluta j though Davidson illustrates a form of S, convoluta (Brit, Carb. 
Brach., t. 5, f. 9-10) in which the broad mesial ribs are succeeded (but on one side 
only) by numerous narrower ribs, there being altogether twenty-seven ribs on this 
side of the shell as against twenty on the other side. Our form is more sym¬ 
metrical and the ribs decrease gradually in ske from the mesial portion to the ears 
of the shell. The rather sinuous character of the ribs accords with convoluta 
rather than S. striata, though it is not unknown in the latter. There is little sign 
of a concentric ornamentation, for the fonn is partly decorticated, but the growth 
lines give an appearance of overlapping lamellae. The valves are approximately 
of equal convexity the shallow sinus on the pedicle valve corresponding to a 
mesial fold on the dorsal which becomes more elevated near the margin, and is 
bent backwards into a tongue-like projection. No internal structures are visible. 
Dimensions: t/ength, 25 min.; breadth, 49 mm.; thickness, 9 mm. Collected bv 
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Mrs. Scott from the Shelly Uidga in the S.E. of Bablhnbooti. The type-speci¬ 
men is No. F 12461 in the Mueenm of the Geological Survey. 

Spirotbina iNScmpTA (Phillips). 

J, Pliillips, Geol. Yorkshire, ii., 1836, p. 216, t 9, f. 2-3; Davidson, Brit. Carb. 
Braoh.; p, 42, t. 7,1 48-55; De Koninck, Foss. Pal. K. Galles Sud, 1877, 
English Translation, p. 197. 

A portion of the pedicle valve of a specimen of this form, corresponding, as 
far as could be seen, to the diagnoses of Davidson and De Koninck, was found by 
Benson four miles east of Currabubula. It is a pedicle valve, moderately convex, 
ornamented by 6ve large bold angular ribs, separated by deep narrow grooves. 
Length of valve, 8 ram.; breadth, 11 rani.; thickness, 25 mm. De Konin(fk states 
that this form belongs principally to the upper beds of the Carboniferous lime¬ 
stone (30). It is recorded from the Upper Limestone Series only in Seotland 
(31). In England it ranges from the zone of Ci to Da. 

Sybin<k>thyrim exsltperans (De Koninck ]. 

Spirifera exauperans^ L. G. De Koninck, Eoss. Pah N. Galles Sud, 1877, English 
Trans., 1898, p. 195, t. 15, f. 1; JSyringothijris exsuperom^, A. H. Foord, 
Geol. Mag., 1890, p, 149,*153; R. Etheridge fll., Rec. Qeol! Snr\% N.S.W., 
vi., Pt. 2, 1897, pp. 43-49. 

An example of this form hasi been recorded from shelly ridge twenty miles 
west of Tamworth/- possibly that we have examined in the south-east of Babbin- 
hoon, where a distinctive fragment of this fom was obtained by Mrs. Scott. 

Retzia cf. xjlstrix (De Koninck). 

Terehratula (Crispata) ulatrix, De Koninck, Anim. Foss. Belg.. p. 292, t. 19, f. 
5; HeUia ulstriic, Davidson, Rrit, Carb. Bracli., 1858. p. 88, 218, 1. 18, f. 
14, 15; t. 64, f. 46. 

A specimen refi'rred provisionally to this form has been recorded from the 
pEirish of Bective at a spot to the south-east of Mt. Uriari. It lias not been ex¬ 
amined by us. This specimen is the collection of the Geological Survey. 

Acttno(X)nchu 8 rLAKOsuLCATUs (Phillips), (Plato xxi., 9gs. 3, 6.) 

Spirifera planosnlcataj Phillips, Geol. Yorkshire, ii., 1836, p. 220, t. 10, f. 12; 
Athyris planosulcatvSf Davidson, Brit. Carb. Brach., 1859, p. 80, t. 16, f. 
2-13, 15; De Koninck, Fobs* Pal. K. Galles Sud., 1877, English Trans¬ 
lation, 1898, p. 172, t. 9, f, 6; A.€tinocofu:hus plmosulcatufij U> Etheridge, 
fll,, Rec. Geol. Sur. N.S.W,, v., Pt. 4, 1898, p. 177, t. 19, :f, 18; Dun, Rec. 
Geol. Sur. N.S.W., vii., 1902, p. 87, t. 21, f. 17; t. 22, f. 1244. 

Of the forms figured here, the larger has a length of 24 ram. and breadth of 
36 ram,, the suse of the single valve being thus nearly three times as great os the 
Australian form described by De Kloninek. The other is somewhat smaller and 
less oblong-ovate. Length, 28mm.; breadth, 27 mm. This shows numercus haces 
of the omainwital fringes extending from the lamella, but the shell is smoothly 
convex, whereas the other form shows the characteristic broad shallow sinus. 
Collected by Mrs. Seott from Sh^y Eidge, S.E, of Babbinboon, and by Cullen 
from Parish of Moorowarro, 

De Koninck points out that this form occurs mostly in the Upper portion of 
the Carboniferous (Limestone T) especially at Vis^. It occurs in the Upper and 
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Lower Limestone Series in Sootlancl, but not in the Cakiferous Sandetc ne (31). 
In England and Jrelsind it ranges between the zones Si and Di. 

Hemiktila SUBTIUTA (Hall). (Plate »d., figs. 2, 4, 6.) 

Terebratuta ttubtiUta, Hall (la Stransburg), Explanation of the Valley of the 
Salt Lake of Utah, 1862, p. 489, t. 2, f. 1 a, h, 2 a, b, c; Davidson, Brit. 
Oarb. Bracb., p. 18, t. 1, f. 21, 22; Sentinula aubtiUta, Hall and Clarke, 
Pal. New y^ork, viii., pp. 93-98, t. xlvii., f. 17-31. 

This form was the first example of this widespread genus to be recognised in 
this State, but it has since been recognised in the beds at Gogfortb, which are 
probably transitional between the Burindi and Lower Marine Permo-Carboniferoiis 
Beds (4), The species is protean, and “one feels at' first disinclined to include 
under the same specific designation the broadly flciform, the narrow elongate, the 
sinuate, non*sinuate and tri-lobed forms, which are customarily thus referred, 
but the very abundant material allows the impossibility of separating them.'* 
(Hall and Clarke, op. cit, p. 95). Our form is a very neat shell. The margin is 
smooth, non-sinuate, and the test is ornamented by fine radial striae and broader 
concentric bands with a few irregular growth linos. Its length is 18 ram,; breadth, 
25 mm.; hinge line, 19 mm.; total thickness about 16 mm. It was obtained by 
Mrs, Scott in the shelly ridge in the south-east* of the parish of Bahbinboon, and 
now is in the collection of the University of Sydney. 

This form is widely developed in the Upper Carboniferous bcnls in the United 
States, but is found rarely in the St. Louis Limestone belonging to the Upper 
portion of the Mississippian System, the American equivalent of the Visdan For¬ 
mation (33). In Belgium, howev 4 fr, it descends to the Touniaisian, according to 
Be Koninck, as cited by Davidson (31, p, 219). 

PELECYPODA. 

Sakguinolites triraiuaths, sp. nov. (Plate xxiii., fig. 8.) 

SangmnoUtes, McCoy, Synop, Carb. Limestone Foss., Ireland, 1844, p. 47; Brit. 
Pal. Foss., Fuse., ii., 1852, p. 270. 

The shell is very elongate, the beak anterior and the lower postenor margin 
projects beyond the hinge line. It is characterised by the presence of three 
obtusely-rounded carinae, extending from the umbo to the posterior margin. It is 
also marked by numerous delicate concentric growth linos. It differe from S* 
tricostata (De Konin<dt)*, which is the most nearly allied form, in that our form is 
much narrower and the carination is less pronounced than in the Belgian form 
(which is found in the Vis4an Series), The dimensions of triradiata are: 
Height, 10 ram,; length, 28 mm.; thickness, 26 mm. The species is based upon 
Specimen F. 45^ of the collection of the Geological Survey, obtained by Cullen 
from the parish of Moorowarra, south of Somerton. 

SANGtnKontTKS sn. indkt. (Plate xxiii., %. 11) 

This form does not ap|»ear very closely similar to any of the forma we have 
seen figured, but is not auffioiefitly well preserved for specific description. It faaa 
a Carina forming a low rounded ridge except near the margin of the fdiell, and 
another running a sboH distiuice below commencing as an angular ridge near 
the umbo, but fading out into the general curve of lower posterior margin^ 

•Fauna cScTCwh.^^i^^ 1888, p,64,T.16, f.ie, - - « 
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There is a faint sign of concentric ornamentation. The superior extent of the 
shell is slightly sB^dle-shaped, The dimensions of the shell are: Lengtn, 35 mm.; 
hei^tt 15 mm.; thickness^ 7 mm. 

This form is rej: resented by Specimen No. 4642 in the collection of the Geo- 
logieal Survey, and was obtained by Cullen from the parish of Mooro*^^arra. 

Edmondia sp. tndkt. 

This form is represented by Specimen No. 4363 in the collection of the Geo¬ 
logical Sur\^ey, obtained by Cullen from the parish of Moorowarra.* 

CTKXOtONTA 8P. TKDET. 

A fom provisionally referred to this species was obtained by Mr. Pittman 
from Carroll.* 

Nuoulana sp. indet. 

This form is represented by 8|>efiiuien No. 4689 in the collection of the 
Geological Survey. Collected by Cullen from 'Mt. Uriari. 

PAKAtLKU)noN. CARNEi, sp. nov. (Plate xxi., %. 7.) 

Pamllelodofi f Meek and Worthen, Proc. Cliicago Acad., i., 1866, p. 17. 

This is repreaented by the cast of a single left valve covered with a little of 
the original shelly material It is nine mm. in height. The hinge unc is seven 
mm. long and shows no sign of teeth. The mubo is three aim. from the anterior 
end, and from it radiate many delicately marked striae crossed by a few concen¬ 
tric folds. This form resembles P, argutm (Phillips) of the European Carboni¬ 
ferous, but is more delicately ornamented. It is named in honour of Mr. J, E. 
Carne, the late Government Geologist. It was collecteil by Mi-s. Scott from the 
south-eastern portion of Bahhinboon. 

PTEBONITKS (?) TANIPTEROrDES Eth. ftl. 

R. Etheridge Junr. He<*, Geol 8urv. N.S.W., viii., Ft. 3, 1997, p. 193, 1. 37, f, 
9-10 j t 38, f, 10. 

Obtained from the west of Mt. Uriari, 

PTERONITES SUH-FITTMAKI (?) Eth. fil. 

R. Etheridge, Jun„ Rec. Geol Sur. N.S.W., iv., 1, 1894, p. 29, t. 6; viii., 
Pt. 3, 1907, p. 194, t. 38, f. 3, 

In the original specimen of this species the umbo was missing, and the form 
could not, therefore, be distinguished from tiie Devonian form, P. piUmmiL It 
was suggested, however, that should further collecting yield forms with a well- 
developed umbo, such diilerehees might be found as would justify the erection of a 
new species—P. «wh piffnwwM. The form originally described was obtained from 
west of Mt. Urinri, and is in the collection of the (^logical Survey. 

Kochia 8TKUTA, sp. nov, (Plate xxl, tig. 8.) 

Kochia; Freeh, Die Devomschen Avioiiliden Dentseblands, 1891, p. 72 j Clarke, 
New York State Museum, Memoir No. 6 1904, p. 26, 113, 1 1-8, 

This form at drst sight resembles a eapulid genus, but the sliape of the uiubiU- 
eal region, and its relation to the posterior margin of tiie shell, together with the 
presenoe of a a&ghtiv developed posterior ear, lead to the conclusion that it ought 
to be placed in Freeh's genus, Kochm, The umbo is a little posterior of the 
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median line, incurved and directed anteriorly. On the poBterioi* ear can be seen 
a sharp fold along hinge line. The shell is ornamented bjg aimpk and inter¬ 
polated radial folds spaced eight or ten to a centimetre and traversed by a few 
faint concentric undulations. The height of the type specimen is 42 mm.; the 
height of the umbo above the hinge-line, 14; the breadth, 35, and the thickness of 
the single valve is 18 mm. 

It was collected by Donald Porter from Swain's Conditional Purchase Lease, 
seven miles south-east of Carroll, and is in the ISlnscum of tlie Geological Survey, 
No. P1811. 

C^ONOCARDUTM SP. INDFT. 

An indefinite shell which has provisionally bmi referred to this genus is ^ecn 
in Specimen No. 4424 in the collwition of the Geological Survey, obtained by 
Cullen from the parish of Moorowarra, south of Somerton. 

PosinONiEiiLA f SPP. I^'I>KT. (Plate, xxih., fig. 0; Text-fig. 14 a, h.) 

PoMoniella^ Do Koninck, Paune Calc. Carb. Belg., 1885, p. 184. 

These three forms all occur in the south-east of Habbinboon, and were ob¬ 
tained by Mrs. Scott. The following features are common in the three shells, 
which are obviously genericnlly related. The shell has a prominent beuK or umbo, 
incurved and placed subcentrally, generally slightly anterior. The hinge line is 
straight with round angles producing small ears. They are marked with a few 
(five to eight) prominent ridges, with broad sulci between, in wliich are seen thin 
radial striae sometimes extending as spines frorn the margin. The two forms, a 
and b, are rather inflated, but c is much flatter. The shells are rather like the 
illustrations of forms of Posidonfella; particularly maiked is the resemblance of 
(a) to PosddonieUa mhsukata/ as illustrated by Dr. Wheelton Hind, but they 
differ from that form in the sub-central character of the umbo tmd its generd 
prominence above the hinge line. They resemble A thtfris roijssU to some extent, are 
the possessors of a lamellar fringe as showu in h (which is the only bilaterally 
symmetrical form), b\it differ from it in tbc presence of so few concentric ridges, 
and usually asymmetric character and anterior inclination of the umbo Tenta¬ 
tively, however, theee forms have been assigned to the genus PosidonieUa, awaiting 
the investigation of further material. 

The following are the characters of the three forms:— 

(a) . This is the form iliustratud in Text-fig 14a, and two specimens of it are 
available. The following are the dimensions of this form :-“Height, umbo to 
margin, 13, 14 mm.; length, IX, 12 mm.; length of hinge line, » mm.; height of 
umbo above hinge, 4 mm.; thickness ot valve, 6 mm.; number of concenlrie folds, 
7™8. 

The beak in both cases is not quite central, and the middle line is very slightly 
oblique to the normal to the hinge line. The eai-s, however, are very nearly equal 
and the hinge line is straight. The radiating striae are marked, 

(b) , This also is rofiresented by two specimens, and is proportionately broader 
than the first. The following are the chief dimensions of the two specimens:— 
Height, C.6, 6.2 mm.; length, 8, 7.?; length of hinge-line, .5, 4,6; height of umbo 
above hinge-line, 2.5. 2.5; thickness of valve, 3,7, 3.6. 

In both there were five marked concentrie folds with intervening fine radial 
markings, which are continued into a fringe along the margin of one of these 

"*BxSrc^7XL .... ■ ~ 
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BpecimeiiB. (The drawing is a composite of characters of both.) The ears 
are scarcely developed, the straight hinge-line being broadly rounded on the ex¬ 
tremities. These shells appear to be quite symmetrical shout the middle line. 

(c). The fom illustrated in Plate xxiii., flg. 6, is represented by a single 
specimen only. Tlie shell is depi*e9sed and sobi^uadrate, the lower margin being 
almost semicircular. The shell is depressed, the beak fi<*arcely rising above the 
hinge line. The anterior ear is marked, but rather smaller than the posterior ear 
which extends to a sharp terminal angle. The hinge line is straight and slightly 
oblique to the middle line of the shell. The umbo is subeentral but slightly an¬ 
terior. There are seven prominent, rather angular, concentric folds crVjssed by 
radial striiu*. No sign of adductor scars is noticeable. The dimensions of this 
shell are: Height, 10 mm.; length, 9 mm.; thicknefts, 2.5 mm. 

The specimens are numbered F-12457 in the collection ni the Geological 
Survey. 

SrATHELiiA 8P. INDKT. (Plate xxiii., figs. 5, 7.) 

Spatfiella^ Hall, Geol. New York, Pal. v. (i.), Lamdlibranehiaia, 1885, p. xxxiii.; 

Wheeltori Hind, Brit. Garb. Lamellibranchiata, ii., 1897, p. 153, t. 23. 

There are two specimens which we refer to this genus with some hesitatiirti, 
seeing that they are certainly Bpecitieally distinct from any forms of which we have 
seen figures. The larger form is an internal east. The shell is elongated, rouiuhnl 
at the terminati<ui«, with a sub-anterior umbo, which is nnrroAv and slightly in¬ 
curved. There are faint traces of concentric growth lines mid the anterior ad¬ 
ductor scar is strongly marked, but the posterior is faint. The smaller form ia 
almost exactly half the sue of the larger, and differs in the marked character of 
the concentric growth lin<^ giving the shell a lamellar appearance* It is slightly 
constricted along a band running obliquely from the umbo to the middle of the 
lower margin. The dimensions of these two shells are as followLength, (o), 
32, (h) 15 mm.; height, (a) 16, (h) 7; thickness (only one valve), (a) 7, (5) 3. 

The two forms are found on Specimen No. F. 4650 in the coUection of the 
Geological Survey, and were obtained by Cullen from the hills, t wo miles west of 
Mount Uriari. 

pAKKKKA POBTEBi, sp. nov. (Plate xxi., %. 30.) 

Panenka, Barrande, Syst^me Sil. Bolj^me, vi., 1881, p. 328. 

This interesting shell is represented by a specimen in the Australian Museum 
here illustrated, and Specimens 1752-3-4-6 and *7 in the collection of the Geolo¬ 
gical Survey, obtained by Mr. Donald Porter from Swain^s Conditional Purchasef 
8 miles south-east of Carroll, and also by No. 3756, from Goonoo Goonoo. The 
form illustrated has a length of 51 mm., and breadth of 57. The thickness of 
the single (right) valve is 14 mm. It is folded into numerous simple or inter¬ 
polated straight, obtusely-rounded, radiating ridges, spaced about ten to the cen¬ 
timetre. There is no conc^ntrie ornamentation or imbricution, though there are 
a few growth lines and concentric undulntions placed irregularly. The postenor 
ear is strongly developed, flange-like, and striated The iirnbo is acute, highly in¬ 
curved and slightly carinate. The posterior adductor scars are high and faintly 
marked. ' 

Out forma memble most closely Panenka muUiradiata (Hall), a Dovonian 
form, but are more delicately ornamented than this American type. The umbo is 
also more aoute and incurved. This form is named in honour of Mr. Donald Por¬ 
ter, the first to make extensive collections of Burindi fossils in this region. 
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Entolium: avic^xjlatum (Swallow). 

Etlieridge aud Bun, Mem, Geol. Sur. N.8.W., Pal. No. 5^ VoL ii., Pt. 1, 1006, p. 
36, t. 15, f. 1-4 and Bibliography. 

Thin wasi obtained by Cullen from Mt. Uriuri, near Somerton. 

Entouum sf. ikdet. 

An indeteminate form belonging to tbi» genu«, represented by Specimen 
F. 4544 in the ooUection of the Geological Survey. 

Av1CUU)PKCTKN 8PP. INOET. 

cf, Avieulopectm knockonemis. Be Kouinck, 1877, Pal. Foss. N.8.W. (1898), p, 
232; Aoieulopectan ibid., p. 234, t. 22, f. 10; Artculopecten 

»p., Etheridge mid Dun, Mem. Geol. Sur. N.B.W., Pal. 5, 1904, p. 14, 20, 
t. 16, f. 10, 11, 12. 

Indeterminate forms, which, acconling to Etheridge and Dun, are not deter¬ 
minable specifically, Iwive been obtained by Cullen from the hills west of JVft. 
IJriari. Two of these may be similar to the forms which Be Koninck compared 
with A. granosufs and A. knockonensis respectively, and a third form also is 
present. 

LniOFTEfirA (f) AUSTRALIS Eth. til. 

Etheridge, iTunr., Rec. Geol. Surv. N.S.W., v., 1898, p. 178, t. 19, l. 19. 

This form is represented by Specimens 4539, 4668, 4571 and 4579 in the col- 
ieotion of the Geological Survey, which were obtained by Cullen in the hills west 
of Mt. Uriari. 

SoAtiPiA sp* IKDET. (Plate m.. fig. 9.) 

JScakUa^ Ryckholt, Melanges Palaeontologwjues, 1862, t. 10, f. 24*26; ibid. 1853. 
p. 67. 

This form i» a *^ingle right valve, oblong-ovaie in shape, with the beak sUght- 
ly anterior, and the surface ornamented with fine radial striae and delicate concen¬ 
tric growth lines. The shell substance is thin. Its dimensions arc: Length of 
hinge-line, 27 mm.; breadth of valve, 33; height of valve, 27; thickness, 11. 

It is less elongate than the form described a.s tiealdia f deprevm by Be Kon- 
inck,t derived frcwn the Burindi rocks of Buchan on the Gloucester River, ond 
difiEers also from the Belgian forms described by the same author, and also from 
the Amerieim forms to which we have mode reference. It is not, however, suffi¬ 
ciently well preserved for specific description. The .speidmen is in the collection 
of the Anstralian Museum, and was obtained by Mr. Donald Porter from Carroll. 

GASTROPODA, 

PryooKPHALUS cutLENi, sp. nov. (Plate xxiii., figs. 12, 14.) 

Ptycomphcdu», Agaesix, Traduct. Conch. Min. de Bowerbv, 1838, i). 222, t. 115, 
L 1, 2, 3. 

The shell is turbinate, elevated and markedly umbilieate, consisting of about 
five whorls with impressed sutures. The aperture is 8ul>-circular. The slit-band 
is plaeed inedianly between two prominent ridges, and above the upper of these 

ridges there are five finer ridges, while below, between the slit-band and the 

.. 



357 


BV W. K. BKNBON, W, 8, DUN, AKP W. K* BKOWNE. 

timhilieas, the ridgee or spiral striae are more than a score in number and extend 
into the umbilicus itself. The faintly marked and delicate growth lines cross 
these ridgesi giving the shell a alight aab-^ianceilate appearance. Two speeizBens 
are available of this form, respectively 4d34 and in the collection of the 
Geological Survey. The diuiensions of these are; Diameter of base, 29 mm., 
or in the more complete shell 26 mm. In the latter also the height of the shell 
is 17 mm.; the height of the apertm^e is 12 mm., and the breadth 14 mm. These 
forms were collected by Cullen from the Parish of Moorowarra, south of 
Somerton. 

Mouhloxu ornata, sp. nov. (Plate xxii., fig. 1.) 

Mourlonia^ De Kouinck, Ann. Mus. Roy. Xat. Hist. Belg., viii., 1883, p. 75. 

This bekutiful fossil is represented by Specimen No. 4382 in the collection 
of the Geological Survey, obtained by Cullen from the Parish of Moorowarra, 
south of Somerton, The shell is turbinate and elevated* only whorls are 
present, the upper part having been broken away. The body whorl is highly 
distended, oval in cross section, with two marked ridges limiting the narrow 
slit-band on the periphery. Between these and the upper suture there are four 
small spiral ridges alternating with four other's that are still smaller. On the 
lower side of the slit-band there are several less distinct ridges. These are tra¬ 
versed by delicate growth lines giving a sub-caneellate appearance. There is a 
small umbilicus. The dimensions are: Probable height, 25 mm.; diameter of 
base, 21 mm.; height of bodv whorl. 12 ram.; breadth, 13.6 min.; angle of spire, 
70". 

MoubiiOnu sp, ikdet. (Text-fig. 16.) 

The foms are turreted, but depressed, the spiral angle being about 96". 
They consist of three or four pentagonal whorls with strongly impressed sutures. 
The upper surfaces of the whorls are excavated and bordered by a strongly- 
ridged shoulder, below which the flattened area of the broad slit-band slopes out¬ 
wards and downwards to the lower angular ridge, where the whorl bends sharply 
in fowards the umbilicus. Below this, but lying nearer to the periphery than to 
the centre of the broad flat umbilicus, is a third but very subordinate angular 
ridge. 

The specimens are internal casts only, and do not show^ the external orna¬ 
mentation. The dimensions of two specimens are as follow:—Height, 8 mm., 8.5 
mm.; diameter, 15 ram., 22 mm.; height of aperture, 6, 8; breadth, 9, 10 ram. 

These forms of this type were obtained by Mrs. Scott in the south-east of 
Babbinbocm. 

WOKTOKNtA (t) CAWAUOirnATA Etll. fil. 

K. Etheridge, .Tun., Rec, Geol. Surv, N.S.W., viii., Pt. 3, 1907, p. 192, t. 38, f. 4. 

This specimen was obtained at Carroll by D. A. Porter, and is in the collec- 
tioD of the Geological Survey. 

GossKOBrorA australis vax. alta, var. nov. (Plate xxii., figs. 5, 6.) 

€h>»uUt%m muiiraiUj Etheridge, Junr., Rec. Geol. Sur. N.S.W., ii., 18IK), p, 82; 

1907, p. 192, t. 37, f. 6, 7, 8; t. 38, f. 7, 8. 

This shidi ooQjsists of four or five convex whorls; the spire is short and de¬ 
pressed, and the height of the body whorl is slightly greater than the height of 
the remainder of the shell. It is regularly convex, almost circular in cross seo- 



S58 GBOiLOOT AND PETROLOGY OP THE GREAT SERPENTINE BELT OP N.S.W.^ 

tioD, The slit band is placed nearer to the suture than to the greatest periphery 
of the shell, but is not preserved in our specimens, a little patch of obliquely 
striated test from below the slit band serving to indicate its position. 

The following are the dimensions of two specimens: Height of spire, 9, 9mm.; 
diameter of base, 17> 21; height of aperture, 9, 9; breadth of aperture, 9, 10; 
angle of spire, 115^. 

This variety differs from the type of the species in the greater height of the 
spire proportionately to that of the body whorl. These forms were collected by 
Mrs. Scott from the south-east of Bahhinhoon, and are Nos. F13456 in the collec¬ 
tion of the Geological Survey. 

Qosseletina mackayi, »p. now (Plate xxii., fig. 2.) 

The spire consists of four or five whorls, the first three Iw'ing discoid, but 
the body whorl is depressed so that the top of the apeitnre rests against the 
middle line of the previously-fomed whorl. The whorls are turreted, with a 
sharp angle placed half-way between the suture and the periphery and marked by 
low tubercles. The slit-band is half way between this angle and the suture. 
The aperture cannot be seen. 

The dimeneions are: Height of spire, about 16 mui.; diameter of base, 32; 
height of body whorl, 11. 

The specimen is a, cast obtained by Mrs. Scott from the shelly ridge in the 
south-east of Babbinboon, and named after her parents in appreciation of their 
hospitality and helpfulness. The, type is specimen No. K12456 in ths collection 
of the Geological Survey. 

Qosseletina aooT'fi, sp. nov. (Plate xxii., figs. 3, 4.) 

Shell (imposed of four or five whorls, the cross section of which is very 
characteristic. The suture is rather deeply marked, and the slit-band lies at a 
sharp angle close to the suture line, less than a ijuarter of the distance from the 
margin to the periphery, and beneath it is another but much fainter ridge. The 
margin is rounded and subangular. There is a small umbilicus. 

Dimensions: Height, 8 mm.; breadth of base, 20; height of aperture, 8; 
breadth of aperture, 9; angle of spire, 335®. 

This form differs from G. awsfraKs in its greater size, and the position and 
angular character of the slit band. It was obtained by Mrs. Scott, from the 
shelly ridge in the south-c^ast of Babbinboon. The type is specimen No, F12458 
in the collection of the Geological Survey. 

Yvania koninckij Eth fil. 

Baylea komnekii^ Etheridge, Junr,, Kec. Geol. Snrv. N.S.AY., ii., 18D0, p. 82; 

Yimm koninokiif ihid, Gcol. Pal. Qld. and N. Guinea, 1892, p. 288, t. 

41, f. 7; ibid, Bee. Geol. Surv. N.S.W., viii., 1907, p. 192, t. 38, f. 2, 3. 

This form is represented in our region by Specimen 1804 in the collection of 
the Geological Survey, obtained from Carroll Ijy Donald Porier. 

POHCKLLIA PKABBI Eth. fil. (Plate xxii., fig. 7.) 

R. Btlieridge, Junr., Geol. Pal. tj’eland and N. Guinea, 1892, p. 290, t. 16. t 7,8. 

This form is represented by Specimen 4376 in the collection of the Geo¬ 
logical Survey, and was obtained by Cullen,from the parish of Moorowarra. It 
consists of a cast of the base of a single shell. It contains about four or five 
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approximately quadrangular whorls, with rounded angles, the lower exterior 
angle of each whorl bearing prominent tubercles. The shell is loosely coiled into a 
low spiral with a very broad umbilicus, the conical angle of which is about 120®. 
The base is 18 mm. in diameter and the body whorl at the aperture is « mm. 
in diameter. 

This species was instituted by Etheridge to include forms obtained from the 
Star, Gympie, and Middle Bowen Series of Queensland. 

Phanebotbema AtrSTiuiiis, sp. nov. (Plate xxiii., %. 13; Text-fig, 16.) 

Phanerotrema^ Fischer, Man. Conchy!., 1887, p. 851. 

The shell is depressed, sub-turbinate, and umbilicate, consisting of four or 
five rapidly enlarging whorls, coiled into a laterally compressed or oval spiral. 
The superior whorls are rounded, but the greatly enlarged body whorl is flat¬ 
tened on the upper portion wuth a distinct shoulder, at the angle of wliich ia 



Text-fig. 15. ~Mourlon la Text-fig, Id. —Phancrotrema Text-fig-17 .—Bellerophon 

«j>, indet. Babhinboon. ansiralis. Bp. nov. to show of. ‘Martin, and 

(xi). form of body whorl. BaV>- Pellerophon sp. indet. 

^ binboon. Babhinboon. 


situated the slit-band between tw'o ridges. Tha rounded lo'wer surface of the 
body whorl passes forward into a sharp lower peripheral angle making a sub¬ 
quadrate aperture. A little of the original test preserved on the original of 
Text-fig. 16 is <;onipo»ed of three layers, and is marked with very fine growth 
lines descending obliquely forward just below the slit-batid. 

Dimensions; Plate xxiii., fig. 13. Text -fig. 15. 

Height of spii’e. 12 mm* — 

Body wdiorl near aperture.. 29 mm. .31 mm. 

Height. 15 mui. 16 mm. 

Breadth. 15 mm. 16 mm. 

The first of these haa on angle of spire of 135®, but the tip of the spire has 
been broken from the second shell The first shell is Specimen 4659 in the col¬ 
lection of the Geological Survey; the second was obtained by Mrs. Scott from 
the south-east of Babhinboon, and is in the collection of the University of Sydney. 

PHANKRO'rRKKJV A08TEALIS var. ALTA, var. nov. (Plate xxiii,, figs. 9, 10.) 

This form differs from the type of the species in the more elevated ohai’octer 
of the spire, the dimensions being: Height, 26 mm,; breadth, 30 mm.; aperture df 
whorl, height and breadth, 20 mm. It consists of four whorls with a spiral 
angle of 110®. In the form studied there was faint evidcn(!e of some conceatno 
spiral striae, crossed \)y growth lines. The form is represented by Specimen 
4642 in the collection of the Geological Surrey obtained by Cullen from Mooro- 
warre. 
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MtJKCHlSOHU SP. INDEX. 

FonuB referable to this genua were obtained by Mr, Pittman from near 
Carroll.* 

Bkeeeropbon’^ spp. index. (Text'fig. 17.) 

Out of several apecimenn of Belleroph^on eolleeted by Mrs, Scott, east of 
Babbinboon, two types only appear to be represented. Both are so poorly pre¬ 
served as to be incapable of speeiic determination. The larger is broad and oval, 
tbe mouth broadly crescentic. The umbilicus (to the right of Tcrt-flg. 17u) is 
wide and shallow. The upper edge of the lip is thu?keae<b and there seems to he 
no umbilicus. There is only the faintest indication of a slit-baud, and no sign 
of ornamentation. The height is 13 mm. and greatest diameter 23. The height 
of the aperture is 18 mm., and breadth 10. 

This form is evidently closely related to fl. hiulcim {Of, Sowerby, 

Min. Conch., t. 470, f. 1). 

The second form, Text-fig. 17b, i« narrower and markedly carinate. The 
fragment of tlie lip preserved indicates that it hod u widely spreading mouth. 
This form is probably more allied to B. eostaPm^ though it is apparently rntiier 
narrower than tlie typical form of that spmes, (See Sowerby, op, c/'f*, t. 470, 
f. 4.) The 8pe<nmen is an internal cast only, and no sign of ridging or other ex¬ 
ternal ornamentation is to be found. 

EtroHPHALUa CABROthFMm, sp. nov. (Plate xxii„ dg. 9.) 

The shell is sub-turbinate to sub-conical, consisting of five to six whorls of 
which all but the body whorl are sub-circ-ular in cross section, while the latter has 
a broad flattened upper surfac^e, and is entirely of tfie penimyidatus type. The 
ornamentation of the shell consists of numerous grow’tli lines of the nonnal 
Euomphalid type. Dimensions; Height (if spivo, 15 mm.; breadth, 33; height 
of body whorlj 9; spire angle, 120®. 

The specimen was obtained at Carroll, and is Specimen No. 2771 in the col¬ 
lection of the Geological Survey. 

EtJOMPHAL0S CKRA (Eth. flL). 

R. Etheridge, Jun., Eeo, Geol. Surv. N.S.W.. vi.. 1896, p. 17, t. 1, f. fi, 6. 

The specimens examined from the HOuth-east of Flabbinbood (which were 
obtained by Mrs, Scott) resemble in all respect?; the illustrations of Emmphalm 
eera given by Etheridge, save that they are smaller than the illustration. As no 
dimensions or statement of the multiplication involved in Illustrating are meti- 
ti<med, the following are given as the dimensions in millimetres of several forms 


examined:— 

Height of shell. 

4 

6 


Diameter .. , *. 

16 

20 

24 

Height of aperture .. .. 

4 

5 

6 

Breadth *. .. .. .. .. 

5 

7 

8 

EtrOMPHAL0S FENTANGtJLATUS 

(Sowerby). 



J. Sowerby, Min. Conch. Grt. Brit, 1814, p. 97, t. 45, f. 1 arid 2; fl. Etheridge, 
Janr., Rec. (3eoL Burv. N.S.W., viii., pt 3, 1<?07, p, 1»8, t 38^ f. 1. 

The specimen closely resembles that from Moonan Brook, described and 
figured by Etheridge. Its dimensione are: Height of shell, 9 mm.; breadth of 
shell, 29; height of apertoe, 7; breadth of aperture, 10. 

' MinwrN.87W.rTS^^ -- 

fPetref. Derbiettils, t. 40. f. 4. 
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This form is r^-presented by Specimen 4370 in the ooUection of the Gteologi- 
cai Survey, obtained by Cullen from Moorowarra Parish, and another from 
Carroll 

STfUPABOl/Lts DAVIBIS, sp. nov, (Plate xxii,, fig, 10.) 

Strapi^roUugj Montfort, Conch. Syst., Vol. ii,, 1810, p. 174, 

The form is sub-disooid, and consists of five or six gently enlarging whorls 
which are sub-circular in cross section, making a low spiral with an extremely broad 
umbilicus. The shell is ornamented by transveise striae which cross the whorls 
almost perpendicularly. The dimensions are: Height of spire, 7 mm.; diameter 
of base, 24 nun.; height of aperture, 6 mm.; breadlb, 6 mm.; angle of spire, 135“, 
This form has no analogy among the Belgian Carboniferous forms described by 
De Kouinck, bat is not unlike S. clymenoides (Hall) from the Devonian (Scho¬ 
harie Grit and Helderberg Series) of the United States, The specimen upon 
which this species has been instituted is No. F 3 773 in the collection of the (Geo¬ 
logical Surv’ey, and was found at Carroll by Mr. J. G. Griffin. We dedicate the 
species to Professor David, F.R.S. 

Natioopsis BREVI8PIIU (Ryckholt). (Plate xxii., fig. 8.) 

P. de Ryckliolt, Melanges Paiaeontol., Pt. i., 1847, p. 78, t 3, f, 8, 9 {non 
Roemer); De Koninck, Faune Calc. Carb, Beige, Pt. 3, 1883, p. 22, t. 1, 

£, 23, 24, 35, 26, 

Several small speeimems are available for examination. The spire has four 
whorls ornamented with fine striae with the same sinuosity as is general for this 
genus. The form agrees fairly closely with De Koninck’s diagnosis, the following 
lieing the dimensions of the largest example: Height of spire, 12 nun.; width, 14; 
height of aperture, 10; width, 6; spiral angle, 135®. 

Some callus occurs on the inner margin, but its tubercular nature cannot be 
observed. In Belgium this form occurs in Stage VI. of the Carboniferous 
Limestone at Vis^, That chosen for illustration is No. 1814 of the Geological 
Survey, and was obtained at CarroD. 

Nati(X)P8I§ GL0B08A (Hoeninghaus), (Plate xxii., figs. 15, 16.) 

Hoeninghaus, Verzeichniss dee von E. W. Hoeninghaus dem Museum der Uni- 
versitat Bonn uberlassen Petrifacten Sammelung, 1829, p. 8; De Kon¬ 
inck, Faune Calc. Belg., Pt. 3, 1881, p. 15, t. 1, f. 1. 2, 8, 9, 10, 11; 
t. 2, f. 25. 

Onr specimens are the internal casts of three individuals, one of which has 
been slightly flattened by crashing parallel to the spire. The spire is composed of four 
or five whorls. The measurements of the two forms are as follows:— 



A. 

B. (figured). 

Length of spire . 

.. .. 10 mm. 

17 mm. 

Breadth .. 

. 10 mm. 

14 mm. ‘ 

Length of aperture. 

, ,. ., 9 mm. 

14 mm. 

Breadth . . .. .. 

. 7 mm. 

fiattened. 

Spired angle .. .. ,, , 

. 114“ 

110“ 


This form was eoneeted by Mrs. Scott from the S.E. of Babbinboon, and 
examples are Speeimm No, T 12450 in the Museum of the Geological Survey, and 
two others in the ooflection of the University of Sydney. 
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In Beli^um, this form o#cnrs in Stage VI. of tlie Carboniferous lioiestoae 
at Vis4. It is also found at Bollaiid, in Yorkshire, near Glasgow, and in the 
Chester Group (Upper Missksippian) in Illinois. 

Natioofsis obu<jua, sp. nov. (Plaic ririi., figs. 13, 14.) 

This form has some resemblance to N, consimiUs (De Kon.), but differs 
from it specifically. It is also quite uuLike any American form of which we have 
information. It is an internal cost, the spire consisting of five or six whorls. 
The last whorl is for the most part below rather than around the preceding 
whorls. The distinguishing feature is the very eccentriL* position of the spire in 
regard to the upper surface of the last whorl. 

The dimensions are as follow:—^Height of spire, 13 mm.; breadth of base, 
18; height of aperture, 14; breadth of aperture, 8; angle of spire, 115"'. 

The specimen was obtaine<l by Mrs. Scott in the soutli-oast of? Babhinboon, 
and is No. F12460 in the collection of the Geological Survey. 

Macbocheji.u« FinosDs (Sowerby). 

Littorim filosa, Sowerby, in MitchelVs Three ExpeditioriB into Eastern Australia, 
ia3S, p. 15, 38, t. 3, f. 5; Morris, in Strzeleeki’s Phys, Descr. of N.S.w! 
and Van Diemen^s Land, 1845, p. 286, t. 18, f. 14; Macroeheiim filomii, 
De Koninck, 1877, Pal Foss. N.S.W., (1898), p, 264, t. 23, f. 15. 

This form was among the first fossils found in the district, and wOvS obtained by 
Mitchell at Perimbungay, pist below the junction of the Peel and Namoi Rivers, 

PLATrOKRAS SP. IXOET. 

Specimen 1811 of the collection of the Geological Survey has been referred 
to this genus. It was obtained near Carroll. 

IAIXONFMA BABBINBCKWEN8IS Etil. ftl. 

Etheridge, Junr., Rec. Geol. Surv. N.8.W., viii., 1907, p. 194, t. 38, t 6, 6. 

This form was collected by Stonier from the parish of Babbinboon, and 
probably near the south-cafitern portion. 

Loxoxejma sf. ixdrt. 

Rec. Geol* Surv. N.S.W., viii., 1907, x,. 196, t. 37, f. 4, 5. 

This form, according to Etheridge, resembles L. Ufevrei and other species in 
ornamentation, but is not identical with any of them. It was obtained by 
Porter from Carroll. 

IjOXOnkha sp, ikdet. . (Plate xxii., tigs. 11, 12.) 

The specimens figured were obtained by Mrs. Scott from the south-east ol 
Babbinboon. These are greatly weathered examples, possibly of L, vugifera. 

Specimens of Zroxonetna, generally in an obscure and imperfect state of pre¬ 
servation, are very abundant in the last-mentioned locality. Mitchell was pro¬ 
bably referring to a Loxomma when he mentioned the presence of Terebra in this 
region. * 

CONUIiAftU SP. WDET. 

An indetermirmte form, possibly referable to this genus, was obtained by 
Benson, four miles east of Currabubula. Another example has been reported 
from Somertim* 

Expeditions into Bewitem Australia, i. 18E8, p.ag " 
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HYOIitTES SP. INDKT, 

Specimen 4682 in the collection of the Geological Survey contains an indefin¬ 
ite tapering form that has been referred to this genus. Its occurrence at Carroll 
has also been reported. 

SCAPHOPODA 


Dentaliitm ai'. indkt. 

Several indefinite foms, possibly referable to this genus, have been found by 
Mrs. Scott in the soutli-east of Babhiubootu The largest of these is (juite straight 
and the remaining p*;)rtion is 46 min. in length. It is oval in cross section with 
diameters of 8.5 and 6.5 mni., tapering to dianulers of 4 and 3 nun. 


CEPHALOPODA. 


A group of exceedingly imperfectly preserved cephalopods have been ob¬ 
tained from the Somerton-Carroll District, which have been provisionally referred 
to the following old and comprehensive genera, it being quite impossible to deter¬ 
mine them closely and on modem lines. 

OUTHOCEBAS SJ*. INDKT. 

Specimen 4461 in tim collection of the Geological Survey, obtained by 
Cullen from the Parish of Moorowarra. 

Trociioceras sr. indkt. 

Collected by Mr. Pittman at Rangira. 

CVRTOOERAS SP. INDKT. 

Specimen 4682 of the Geological Survey, obtained from Somerton. 


CyRTOOEHAa (? GyaocEHAs) SP. indet. 


Specimen 1843 of the Geological - Survey, obtained by M r. Pittman at 
Rangira. 


QOMPHOOBRAS SP. INDEX. 


Specimen 1835 of the Geological Survey from Carroll. 


TRILOBITA. 

PHILUPBIA (?) BOBU8TA {Mitchcll), 

PkilUpBia gramdk^ Eth. fil., Mem. Geol. Surv. N.S.W., Pal. No. 5, Pt. ii., 1892, 
p. 128, Text-fig. 5; PhilUpsm (?) rohusta^ J. Mitchell, Proc. Linn. Soc. 
N.S.W., xliiU 1918, p. 451, t, 47, f, 1, 8. 

This ^ form was obtained by Porter at Swain^s Conditional Purchase Lease, 
seven tmles Bouth-eost of Carroll. 

PhILDIPSIA 8P. INDEX. 

A fragment of a small pygidium waa obtained by Benson, four miles east of 
Currabubula. It has unfortunately since been lost. 
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APPENDIX. 

Lower Cabbokifehous Limestone Fossils from New Sooth Wamss. 

By Fkkoeiiiok Chafman, A.L.S., Palaeontologist to the National Museum and 
Lecturer on Palaeontology, Mclbourue University. 

(With Plate xxiv., figs, 1-8.) 

A few montha ago Dr. W. N. Henson forwarded for my inspection a rc»ck: 
specimen composed largely of the coralium of a species of Chaetete^, from the 
pariah of Moorowarra, New South Wales. Accompanying these were some thin 
slides of other limestones from New South Wales, including three apparently new 
polyzoa and some interesting oolitic structures. At Dr. Benson’s request I have 
written the following notes on these minute fossil remains. 

PLANTAE. 

CYAyiOPElCEAE (Blue-green Algae.) 

Genus Gibvanella Nieholsou and Etheridge. 

GlliVANKLLA SP. 

Description .—The granules forming an i»olitic limestone from the Lower 
Carboniferous, represented in the present collection, are circular to ovoid in seev 
tion. In many cases the filamentous growth ot‘ which they are formed enwraps 
adventitious particles near their^periphery, os distinct from the nutslei, and which 
apparently were washed against the grains during the proewng of their formation. 
This precludes any idea of a mere chemical deptmition, as it denotes a thread-like 
thallus, free at the extremity during its wimling growth and ready to tangle on 
to surrounding fragments. 

The structure of the thallus in these oolitic groins is clearly that of Oirvm* 
clla^ although the preservation is stich as to present some difficulty in their study 
under high powers. The thallus consists of a fine tube, whilst here and there in 
its course are indications of strings of minute globular cells, probably repro¬ 
ductive. 

The nuclei upon which the pellets are moulded consist of shell-fragments, 
pieces of Polyzoa, casicles (arm and stem joints) of Crinoids and Echinoid plates. 
A four-rayed sponge-spicule is also present. 

<7omp«nsot*A.^In 1900 Mr. Q. W. Card, A.R.S.M,, gave an account of 
"Oolitic limestones from lion Creek, Stanwell, near Rt>ckhampton.”* In this 
paper Mr, Card describes an oolite very similar in character to the present, 
formed of Gtroawelhi tubules enwrapping various nuclei, as coral fragments, 
crinoid ossicles and other organic particles. The age of this rock is either Car- 
bopermian or Carboniferous, From the occurrence of fLiihostration and some 
other oldeTfranging corals, one would judge the balance of evidence as support¬ 
ing a Carboniferous age. 

Mr, Card also records! oolitic limestones from New South Wales and 
Queensland as follows:^— 

*Que«wiittd^l. «nrv„ 1 », 1900, PP^»5*a2, PI. hi, ~ ' 
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1, Yellow ttoek limestone^ tTpper Muswell Creek, Muswell Brook, N.S. 

Wales; probably of Carbtttiiferotjs age.(*f) 

2. Manning Hiver N.S. Wales, containing Foraminifera and of fihmlar 

geological age.(*?) 

3. Bingara, N.S» Wales. Of Lower Carboniferous age.^ 

4, Rocky Creek, Hort<Ma River, N.8. Wales ♦ 

6. Mount Biluria, 4 miles S.W. of Gracemcre, W. of RotskLampton, Qaecns- 

land. 

6. Co. Murehison, Parish of Horton, N.S. Wales.^ 

7. Co. Murchison, Parish of Palld. (Girvaneno.)* 

8. Torryoum, Paterson, N.8, Wales*. 

9. Yaas Dimtrict, N.S. Wales. Upper Silurian. 

The present specimens closely resemble the Stanwell Oolites. 

Occurrence .—Lower Carboniferous Limestone. Parish of Babbinboon, N.S. 
Wales. 

Note.—Many of the oolite granules show the presence of dolomite crystals, 
probably due to metaaomatism, and perhaps the result of a slight deformation of 
the rock. The result of rock movements within the mass is seen also in the par¬ 
tial solution of the granules where the aurfaces under greatest pressure have 
dissolved or become etched; whilst others have been faulted and re-cemented. 

The matrix of these oolites is now chiefly calcitic. All the grains are fairly 
evenly spaced, a fact probably due to the simultaneous and radial crystallization 
of the original aragonitic deposit. 

ANTHOZOA. 

Sub-Order Mlnilata. 

Genus CHAEtEiEs Fischer. 

CiiAETETES 9PlKULiPB»us^ sp. uov. (Plate xxiv., tigs. .1, 2.) 

/.>cscfipriow.—Corallum, massive, growing on a base of stony or argillaceous 
material and expanding over an irregular area, 

Corallites tubular, polygonal, more generally pentagonal or tetragonal, oc- 
caaioaally hexagonal, and sometimes with one wall incurved, indicating division by 
flasion; multiplying by division at frcciuent intervals, radiating and strongly 
curved; walls fairly thick and imperforate, with spinules resembling those seen 
in AlmoUten, Tabulae numerous, not very regular, thin, occasionally incomplete. 
Diameter of corallites averaging about 1 mm. Longest diameter of corallites 
(worn and incomplete), 8 cm. 

Melntionships .—The strongly-curved corallites with their short, spinules, best 
seen in longitudinal section, at first sight recall AlvieoUtes. The calicular orifices, 
however, are polygonal and not lunate, and the walls are not perforated. It is a 
true tabulate coral since the tubes are all of one kind and do not show imperfect 
fusion of the wall* as in the MonticuHporoids. 

There is an interesting specia, formerly described as Ohact>etes petropoU- 
fattws by Lonsdale, from the Ordovician of Russia,! which (in its thin-walled cor¬ 
allites and irregularly contracted tubes resembles the above species; it differs, 
however, in haring no spinous projections on the eorallite walls. The transverse 

*11iessHmestisnetareintheBiMrb^difor^ W.N.B. 

flCttrohlson, Geol. of Rnssk, (Corals by Lonsdale), Vol. i., 1845, p.596, PI.A, Ags.io, 
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view of tha corallito in the Russian species is not given^ but they a»6 said to be 
polygonal and irregularly arranged. The species has since been referred to Mon- 
tictUipora on account of its double-walled structure. 

Undoubtedly the nearest allied form is the ^^AlveoUten*^ septosa Milne Bd^ 
wards and Hoime^t a coral described from the Mountain Limestone (Upper Car¬ 
boniferous) of Corwen, near Bristol, Lee in Northumberland, in Westmoreland, 
Derbyshire and Ireland; also at Novgorod, Russia. ChaeteUtf aeptottm M. Edw. 
and Haime sp, has been shown by Messrs. Nicholson and Btheridgef to belong 
to the genus Chaetetes and not to Alveolites, That species differs from the pre¬ 
sent Chaetetes spinuliferus in the greater development of the septal teeth and 
spines seen in vertical section at or near the junction of the tabulae, and also in the 
more iri’cgular growth of the corallite walls, which in V, septosus are nearly 
uniformly parallel. The form of the eorallites in transverse section and the 
development of the septal tooth are in both species nearly compai-able. 

Occurrence. —T^iwer Carboniferous Liinesttme. Parish of Moorowarra, New 
South Wales, 

POLYZOA. 

Order GTOUOStOMATA. 

Genus F i s t u l i n o r a McCoy. 

FiCTUMf^RA MiCROsoaFtOA, Sp. no\'. (Plate xxiv^, fig. 8.) 

Description,—Zoarinnx small, parasitic or encrusting; more or less lamellate; 
zooecial tubes sparsely tabulate, open and flexuose; interspaces with two or more 
series of vesicles. Diameter of zupecial tubes, .13 mm, diameter of vesicular 
cells, .08 mm,; height of zoarium, 2.5 mm. 

The zoarium is seated on a base of calcareous algae and is in turn overgrown 
by a similar organism. The zooecial openings are not clearly seen, but all other 
structures point to its being a typical FistuUpora, although of such small dimen¬ 
sions. 

Comparisons. —This species resembles Hexagonella* another of the Fistuli- 
porids, in structure, but is more minute and is not dendroid in habit of growth. 
The interzooecial tissue is more horizontally extended in vertical section, and the 
mesopores are larger than in Fwtwhporo inerustans Phillips sp.,} which our spe¬ 
cies otherwise much resembles. Moreover, F, inerustans is a larger form, having zooe- 
< ia of twice the diameter of F. ntricroseopica. It is interesting to note that F, in- 
crustans is also a Carboniferous ^eeies, being found in the Carboniferous Lime¬ 
stone of Y'orkshire, Nortliumberland, Derbyshire, West of Scotland, and Ireland. 

Occurrence, —In Lower Carboniferous Limestone, Parish of M(*orowai:Ttt, 
New Soutli Wales. 

Genus CtiCLOinOTRYPA, gen. nov. 

Zoarium adnate or encrusting and repent; filling up interstices in shells, etc. 
Apertures of surface tnaculae sub-circular; vesicular tissue not well dev'eloped. 

tkon. Pal. Soc., vl., 1862, p.l67, PL xlv., figs.fi, A 

JJourn. Linn, Soc. Loud., xiii., 1877, p.886. 

*See Kinde, Geol. Mag., l>ec. iii., Vol. vii., 1890, p.20a, Pl.viii., flg.6; H.viiia., figs, 

B, 6a-d. 

§PblUip», Geol. Yorkshire, Pt, ii., 1886, p.20O, PLL, figs,63, 64 f Calaniopora in^ 
rrustans}. Also Niohohon and Foord, Ann. Mag. Nat. Hist., W.5, voLxvi,, 1886, p,600. 
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CyciiOiBOTByrA austiuub, gen. et sp. nov. (Plate xxiv., flg», 3, 4.) 

i)escftpt(on.—Zoarium entrusting; surface maculae sub*circular, slightly 
larger than the surrounding zooecial tubes. Ye^iicular tissue rave. Tabulae very 
irregularly developed, Diameter of a typical xoarinm, about 7 mnu; diameter of 
a macula, .33 mm. 

This genus is of later appearance than tiie typical f:’vc^o^r^pa 
(Devonian of North America). The character of the central zooetdal openings 
(maculae), being typically sub-circular or ovoid, as well as the open-structured 
and rare vesicular tissue, seem to distinguish thr* Lower Carboniferous fossil. 

Occurrence .—Lower Carboniferous. Parish of IVfoorowarra. New South 
Wales. 

Order TRSPOSTOlfATA. 

(leuus II A E 1.0 r o R A Bassler (C'ai!lop<;ro J. Hall pre-oceupied,) 
HALiiT^POiiA FRUTICOSA, Hp. uov. (Plate .xxiv., figs. 5, (i, T.) 

Description.—7iiiSiTium at first encrusting, then bluntly ramose or busliy, 
Zooecia sub-circular or ovoid, surrounded by polygonal meso|aires, sometimes very 
abundantly developed. Zpoeeia tabulate at distant intervaJ.s; mesoperes filled 
with vesicular tabulae. Walls of zooecia thick, of the luesopores thin. Dia¬ 
meter of a branch, 3.4 mm.; diameter of zooecia, circ. .33 mm. 

Occurrence .—Lower Carboniferous, Parish of Moorowarra, New South 

Wales. 

Note.—The range of this genus in North America is from the Ordovician to 
the Devonian. 

(ii.) A (^OMBAnisoN of toe BuftiNin Fauna wmi tuk Lower Carbonifkrols 
Faunaij Succession in the British 1si>k.s. 

(W. N. Benson.) 

TIio dis<;iission of the Burindi Beds in an earlier paper in this scries laid 
stress on the fuct (first brought to the writeris notice by Dr. Stanley Smith) tlial 
the occurrence of Lithostrotwn in this series of beds indicates that wane portions 
at least of it are newer than the lowest Carboniferous rocks. As remarked (p. 
269), “Dr. Vaughan (37) states, e.g.y ^Lithostretion both massive and dendroid, 
enters the early Vis6an' {Up]>er Moiety of the Lower Carboniferous) ‘in North 
America, Britain and Belgium. It may be, therefore, that the true base of the 
("arboniferous System lies at some unrecognisable horizon in the Barraba Mud¬ 
stone. For the purpose of mapping, however, the base of the Burindi Series 
is the lowest recognisable horizon thdt can be traced.” 

One of the objects of the detailed palaeontological study of these Ijeds was to 
discover its bearing upon this point. For thin purpase, the stratigraphically 
classified lists of Carboniferous forms given by Davidson for Scotland (31) and 
by the late Dr. Vaughan (34, 35, 36, 37, 88, 39),♦ Sibly (4^, 41, 42, 43), Douglas 
(44), Garwood (46), and Parsons (46) have been examined to ascertain the 
position of forms with representatives in New South Wales, The results have 
been noted in regard to British forms described on the previous pages. The 
sigtiiftcance may be considered briefly. The stratigraphical classification and 

•Unfortunately the modem investigation of the Carboniforoiis EooVs of Belgium by 
Carpentier, Delpine and Dordolot, cited by Vaughan (36), are not acoessiblo to the writer 
at the present time. 
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notation adopted by Br. Vaughan baa not yet been applied to Auatralion Geology. 
Tn most simplified form vre may record it thus:— 

Lower CAiwOKOTROtrs,—Avonian Series. 

(:===: Dinantian Mississippian.) 


Tournaisian Vis^au 


1 

Cleistopora 

[ 

Zaphrentis 

1 1 

C^iiinia 

1 

Dibunophyliutu 





r 

( 

Syringothyris 

1 

1 

Semin ula 



1 1 

Lowur Upper 

1 1 
Lower Upper 

1 1 

Lower Upper 

1 ^1 

Lower Upper 

1 1 

Lower Up}K}r 

Ki 

Ka 

Zi 


Cl Ca 

Si, S* 

Di 

Da 


The division between the Toumaisiaii iind the Vk^an was pla<jed at first 
between the Sytingothytis and Seminula Zones (34), but now part of the Upper 
Syringotbyris Zone, ('2> is included by Vaughan and the H<;lgian authorities in 
the Vis^ (89). 

The braehiopods afford our be4 group of forms for comparison with British 
types on account of the better determination. Out of twenty-three species oe- 
aurring in the Somerton, CarroU and Babbinboon region, the following are found 
in the British Isles, together with the highest and lowest horizon recorded for 
each in England and Ireland by workers publishing since 1905. In the second 
column are Davidson^s records for Scotland in 1880, referred as far as pcmsible 
to the new terminology. 


Orthoietes ermhtria and varieties. 

Ki to Da 



and 


Ch^neten hardreM^s . 

Ki to Ci 

(Da) 

l^roduetm hemtaphsricuB .. 

Si to Da 

. . 

Sa to Da 

(Ki»)t 

wiiWcaftt# .... 


(M.G.)4 

.. 

Za to Da 


9einireUmlatus\\ . 

Zi to Da 


Orthif (Schisophoria) re^upinata* . 

(and 

(Ki? M.G.)4 

Za to Di 

(Ki T) 

pUurodon . 

Di 

(Kit) 

lHeUi$ma hi^iasum .... 

Cl to Di 

(Kit) 

saccuhm ... .... .. .. 

8i 

(BJ), pMX, but this may be a pbaae of 1)2. 
fKi ? Caloileroits Sandstone. 




$M.G. Btt HiUstone Gnt. 

it Fems into Upper Carboniferous in Knssta. 
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Spirifera bimteata . 




and M.O. 

(Kit) 

dupheostata . 



mosquemifi var* ,. ,. .. 

. D* 

(U.C.) 

ptnquh .. .. .. 

. . CHo Ca 


sirifliaf.. 

. Cl t<» Da 


Spirtferina 'ir,m*lpta . 

. Cl to Da 


Actinoconchus pUmosulcatus .. .. ,. 




Perlia|iB the best manner to obtain an approximate idea ot the averaj^o horizon 
of such a fauna is to accord numerical values to the zones from Ki (=::? 1) to Bs 
(--10), and obtain thus the arithmetical average positioji oi’ the Burindi fauna by 
oomparison witJi the mofhrn British work. It is then found that the Burindi 
fauna centres in the Bi {the Lower SeminiUa) zone, near the base of the Yisto. 
If, however, we consider also the older Scottish records and plare a value of 12 
on the Millstone Grit, and 14 on a form rising higher than this we find the same 
result,^ Comparing tins with our Australian faunae we may note that the fact 
that Wq/nahoueUa plmtodon descends into the Upper Devonian may be balanced 
against the ascent of Dielmma saoeulum van hastoto^ and vnr. amygdala to the 
higher parts of the Upper Marine Permo-Oarboniferous Scries. 

Quite in accordance with this conclusion we may note that; Mickd^rda tenni- 
Aepta which occurs in our region, ranges in Great Britain from Za to Di,and liiat 
Seminmla subtilitaj though it occurs in the Tournaisian of Belgium and its c(juiva¬ 
lent in America, oiid is sometimes in the equivalent nl the Visfmn Beds; it is 
chieliy found in the Upper Carboniferous Formations of that continent. 
i)ver, there appears at several localities in Great Britain, in the Middle of tlie 
Lower Carboniferous Beds (C and B zones), a great influx of species of gastro¬ 
pods, parti<Milar]y Emmphalus, Sdlerapkon, Loxonema, Straparollufi and NatU 
copsis, genera also well represented in the Burindi fauna. It is f(ucstional)le, 
however, whether this is a factor of correlative value, lieing ]>ossil)ly inflm*nc<‘d bv 
the general shallowing of the British province at this epocli. 

A wider study of the Burindi fauna shows a aomewlmt similar result. Jn a 
later part of this Rcries of papers the wuitcr liopes to give u <ioiu})lete ceu.sus of 

the Burindi fauna as far as is known for the legirtu extending from Port Bte- 

phens to the Gwydir River near Moree (Gravesend). IVc may, howevt r, antici¬ 
pate this by stating the results of study of the ranges, so far as the writer can 
oscertain them, in tlie British Isles of the remaining hrachiopods that also occur 
in the Burindi fauna in New South Wales. The following are stated in the 
same way as before 

Orbioitloidm Tiltida .. .. Ci U.C.M.I] 

Leptaena awdoga .■... Ki to D:* 

ClioneU/t Jaguessima . Ki to 

papiUonofi^a (and varieties). Zi to Si 

^According to Pwoh this pMum into th« Upper Cftrl>ouifei’ou». 

fPaaoea into the Upper Carboniferens in Rnasia. 

$ln this 'oalciilation It is a«»umed that all fonu« recorded from the Caloiferoue Sand* 
stone extend a« Jow os Kz. If, as may well be tha case, this assumption is not strictly 
true, the average Burindi hotison would then be somewhat higher than indicated above, 

IIU.C.BI, Upper Coal Measures. 
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Productus acuieatm . Za U* 1>2 (Kt 3) 

cora^ ,, ... Za to Di (Ki 

fimhriatm . Si to Di 

fleminffii burlhgtonewis) .... Ka to Ci 

punctatns . ( 4 to Si (Ki 7) 

KcabriotUu» .. Ci to Di (Ki ?) 

tmdatw . Viseimt 

HHiciUaria lineuia . *... Zi to Da 

Spiriferina nctoplieatut ... Ki to Ci 

Vprtina earbonaria . Si to Di 


Th« average poBition of this fauna, <*al«ulaled in llie same manner as Ite- 
fore, is in the mithile of the LoM^er i*:iffring(dhyris zone, Ci, or, it we take into 
aeeount the Seottish records, the i-eauli is mert*l,v to bring the average down to the 
base of the same zone. Combining the two lists we roach as an average derived 
Iron) the thirt^y-one British braehiopods in the Burin di Series, a horizon jn the 
middle of the Upper Syringothfjrifi zone, or as nearly as possible on the divi<Urig 
line between the Tournaiaian and Vjs6an. This accords with Professor Da\i<rs 
view that the Burin di Series is approximately coeval with 1h<^ Osage Series (Middle 
Misfiissippian), the Burdiehoiise Limestone of Scotland, tlie Vision System of 
Europe and perlmpfc the Lipak Berien of Spiti in the Himalayas (4). Analysing 
the lists more closely^ we may point out that Spiriferina oetopUcaia, oceurnng in 
the Clarencetown district, is confined to the Toumaisiau, and particularly charac¬ 
terises tlie zone Kg. Orthis refiUpinata, though mutations extend to the Dibuno- 
phyllum, zonej is characteristically abundant in Z 2 , and Leptaena analoga and 
Chanetas papilionacea, both most common in the southern region, are chietiy eon* 
fined to the Tournaisian in Britain, though Parsons records the former as com¬ 
mon III the Dg zone in Leicestershire.^ On the other hand, the Productids. with 
the exception of P. flemingii^ are almost all Vis^aii, and the exclusively Viscan 
forms of Lithosfrotum appear in the northern, but not so far as it is yet known 
with (‘eifainty, in the southern region of the Burindi Beries. There is, therefons 
perhaps some reason to hope that as the detailed stratigraphical study of the 
Burindi Beds proceeds, accompanied by refined palaeontological work, a regular 
succession of faunal zones may be shown to exist in this State as elsewhere. Buch 
investigation, however, will be particularly difh(Milt in the absence of much or 
regular variation in the lithology of the Burindi locks. 

It is of interest to recall the great contribution to this study raadt. by Pro¬ 
fessor Do Koninck over forty years ago. Summarising his study of the Car¬ 
boniferous fauna of the State he said, *'In order to deduce from the collection of 
species described the stratification of the formatioms which have furnished them, 
T have had to confine myself to the use of the cigbty-one European species ropre- 

*P, cora extends into the Upper Ciwboniferoue (Uraliau) Series in RussisL 

fProduaui: nndatus ooc«r« in the Upper and Lower Limestone Series of Scotland 
s^Via^an. 

tin regard to Spiriferim ociopluatUt Davidson regards it aa oonspoeiflo with a 
smaller form Sp, crimita in the Permian and accepts the former name. (Brit. Carb. 
Brach., 1863, p.267). Later (SuppL, 1880, p,2fi8). he revives octopUcatu as a varietal 
name, and some modern British workers consider it as of specific value, Mr, Dun remarks: 

, (leOS, p.88) “it appears that the Xx^ octoplicaia is of more value from a stratigraphical 
than from a padaeontological point of view.** Beoent British work shows how important 
is the stratigraphical signiflanoe of this variety or species, 

5Dr. Wheelton Hind, however, is of the opinion that the beds studied by Parsons 
should he assigned to the zone (46d). 
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heated aiaon^f them and to study the beds in which they were i’oiuuh This'exam¬ 
ination lias proved to me that twenty-two of ihene are eoramon to the upper, 
middle^ and lower bods of the Carboniferous Limestone; thirty-six belong ex- 
(diisively to the upper beds; five or six t(» the upper or middle beds; and six or 
seven to the lower beds. It must be observed that while the thirty-six spetues of 
tile iipj)er beds contain a small number of characteristic species, . , . . 

the middle and lower beds furnish no decidedly characteristic species. 

1 believe then that I am right in concluding that the most of the Carboniferous 
rocks of New South Wales belong to the upper beds, that a part . . . may 
belong to the middle beds, and that, if the lower beds are represented at all, it is 
only by some insignificant spots where fossils are rare.’^ (30). Perhaps it was 
because of the speedy recognition tliat these fossils came in part from what we 
now term Permo-Carlmniferous beds, this very important conclusion of Do 
Koninck has been almost entirely overlooked. Yet if we confine attention to the 
fossils as described by De Koninck, which come merely from the Carboniferous 
localities shown in the list appended by Professor David to the otHcial translation 
of De Koninck^s Memoir, we find that there are sixty-one European forms recog¬ 
nised by him. Setting aside from these sixteen, as being questionahhi identidea- 
tions, and four the horizons of which are not specified, there remain forty-oiu* 
usable determinations, of which twenty-four are of brachiopods. We find that of 
these fonns, nine range throughout the Carboniferous Limestone, of which four 
are more abundant in the upper beds, four are chiefiy in the lower beds, one in 
tlie middle beds; five forms occur in both the middle and ipiper beds, and twenty- 
two are almost w’lioliy in the upper portion of the Carbon if erous Limestone. On 
De Koninck*» showing, therefore, the Burindi fauna is a very distinctly Vis4an 
one. The difference between his conclusions and those nm put forward is to ho. 
explained by tlte increased knowledge that has been gaineil during the forty years 
that have elapsed sin<‘e De Koninck^s work. Jt has thus been shown, for example, 
that nine of the braeliiopods considered by him typically of Upv>er Carboniferous 
Limestone age, descend also into the middle portion, and that four of them {L, 
analogUy €. lagtte$sianaf C. papilionaaea, and S. cristata (octoph’cafa) are really 
most characteristic of the lower portion of the Carboniferous Limestone. Pro¬ 
bably similar adjustments would l)e required in other groups. 

It has been a pleasure to the writer to bear tribute to the excellence of Cm 
pioneering work of the Rev, W. B. Clarke, whose footsteps he has now followed 
from Crawney to Warialda; he has an added gratification in bringing into clearer 
light than before the remarkable results of the investigations of the Rev. W. B. 
Clarke’.s collections of Carboniferous .fr)ssij.s published over forty years ago by Ids 
distinguished Belgian colleagiie. Professor L. G. De Koninck, of Liege. 
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EXPLANATION OP PLATES XVTII. -XXIV. 

’ Plate xvUi. 

Amygdalophpllum etheridgd. gen. et ap. uov. 

Fig. 1. Complete Comllum. (x 4), 

,, 2. Trau»yerse seotion uhowing the manner in which the septa are oruahed against the 
large pointed-oYai oolumella. (x 2). 

.. S. TransreTse section near tip of oorallum. (x2). 

,, 4. Transvereo section showing "oolitic structure** of the columella. (xB). 

5. Vertical f^ion showing dissepimental and tabular portions and eolamella. (x2). 
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Fip. <i. £nlfirgt»d troQBfverae seotiou of ih« oolumeUa ahowing the mediwa |>Iate. and the 
relation of the radial pofrtioftt of the ooUuaella to the eepta. (x . 

Locality. —fiabbinboon. 

Plate xlx. 

tower Carboniferous (Burindi) fossils froia S.E. Babbinboon (except fig. I*). All 
figures natural siae, except fig. 13. 

Pig. 1. Cactocrinus brownei, sp. nov. Cast of specimen obtained four miles east of 

Ourrabubttla. 

Pf^odnctus semiretkulaius (Martin). Jbateral aspect. 

,> ,, Pedide valve of same specimen as Fig. 2. 

,« M Umbonal aspect. 

.» Pedicle valve of same specimen as Fig. 4. 

.. ,, Pedicle valve. 

,, Lateral aspect of same specimen as Fig. r>, 

Productua hemispkderictis (Sowerby). Lateral aspect. 

Oi^ihis (Rhipidonhella) misiri^Hs (McCoy). Brachial valve. 

Orthis (Sfhizophoriit} resupinaUi (Martin). Pedicle* valve. 

.. ,, Another specimen, pedicle valve. 

Dielasma sacculum var. hastata (Sowerby). Lateral aaptwit. 

An Indeterminate BbyuchonelUd. (x 3). 

Plate XX. 

Lower Carboniferous (Hurindi) fossils from S.E. BabhinWon. All figures natural siKe. 


2 . 

3. 

4, 
C. 
H. 

7. 

8 . 

10 . 

:ij. 

12 . 

in. 


Pig. I. Spiri/era striaia (Sowerby) 
2 , 

3. 

4. 

5. 
fi. 

7. 

8 . 

9. 

U). 
u. 


Pedicle aspect . 

Brachial aspect. 

»• Pedicle aspect. 

Spiri/era of. viosquensis (Fischer). Brachial aspect. 
u „ Lateral aspect. 

M M Pedicle aspect 

Spirifera siriaiQ-covvoiuiat sp, nov. Pedicle aspect. 

j> >* Brachial aspect. 

Spir i/era pinguh Pedicle aspect. 

n * > Another exainplo, pedicle aspect, 

Spiri/era pivguis var. elangatay var. nov. Pedicle aspect. 


Plate xxi. 

Lower Corboniferoua (Burindi) fossils, all from S.E. of Babbinboon, exot^pt Fig. 10. 
Fig. 1, Spirifera bisulcata (Sowerby). Pedicle aspect, (x^). 


2. 

3. 

4. 

5. 

ts. 

7. 

8, 
9. 

10 . 

11 . 

12. 


Seininula mttHiia (Hall), Brachial aspect, (x^). 

». ». Pedicle aspect. (x|). 

JittteraJ aspect, (x^). 

AcHftoconchiis pianosnlcata (Phillips). Pedicle aspect, (nat. size). 

It .t Pedicle sspect.of another example, (nat. size). 

Parcdlelodoii carnei, sp. nov, (x 9), 

Kochia striata^ sp. nov. (nat. sise). 

Scaldia, sp. indet. (nat. sixe). 

Fanefdm, ^rUri, sp. nov. Carroll, (x f). 

Oroas^ections of a bundle of roots of on indeterminate form of plant in the top 
of the Burindi or base of the Kuttung Beries. (X2). 

SnliUfed mloropliotogmph of oa« ri>oti.wo<iioD. (x7). 
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Plate xxii. 

Lower Oarbomferoue (Burindi) fossils from District of 8 om«rtoii» Babbiaboon and Carroll. 
Fipf. 1 . Mourlonia^ Parish of Moorowarra, (nat. siae) * 

2 . Gosseietina mackayi^^^. no\. S.E. Babbinboon, (x5). 

,, 3. Gcsseleiina scotti^ ^ij?. ^oy, S.E, Babbinboon, (x^). 

*t. ,, ,, Another view of the same 9 i>eoimen as Fig, 3 (x 4 ). 

5. &(i. Gosseletina australis var. alia, var. nov. S.E. Bubbinboon. (x 4 ). 

7, three Ilia pear si (Eth. ill.) Somerton. (xf). 

3. NaHcopsis bret^ispira Carroll. (x3). 

9, tiuamphalus carrollensiSy sp. nov. Carroll, (nat. size). 

,, 10 , Straparollus davidis^ Carroll, (x^). 

.. 11. A12. Loxonefua sp. indet. S.E. Babbinboon. (x^). 

,, 13. Naticopsis obliqua ^ uo\, 8 .E. Babbinboon, (x^). 

.. U. ,, „ ,, (x^). 

,, ir*. ifr 10 , Naticopsis globosa^ Ifoeninghaus. S.E. Babbinboon. lx ji). 

Plate xxiii. 

Lower CarboniferouB (Burindi) fossils from the Soiiiorton District, 

Fig. 1. (Phillips) from S.E. Babbinboon. Brachial aspect. (x2). 

., 2 . ,, • ,» Lateral aspect of pedicle valve, (x^). 

,, 3. ,, ,, Pedicle aspect, (x^). 

.. 4. Spirifera duplicicostata (Phillips) Reg. No. G.S. 1652 Sonierton. (nat, size), 

6 . sp. indet. Mt. tJriari. (x 4 ). 

,, 6 . Ihsidonieliaf S.E. Babbinboon. (x 4 ). 

,, 7. Spathella sp. indet. iSlt, Driari. (x^)* 

,, 6. ^ngninoliies triradiatm^ ap. nov. Mt. TJriari. (x 3i). 

,, 9. Phanerotrema australis aKa.'v AW nav. Viewed from above, Moorowarra. 

(nat. size). 

.. 10 . Phanerotremi australis alta. X*ateral view. (nat. size). 

,, 11 , Sanguinoliies sp. indet. Moorowarra. (x|). 

12 . Ptycomphalus cnlleni^ sp, nov. Moorowarra. (nat. size). 

,, 13. Pkanerotremata australis, sp. nov. Moorowarra. (nat. size). 

,, 14. Ptycomphalus cnlleni^ sp. nov. Moorowarra. (nat. size). 

Plate xxiv. 

Fig. 1 . Chaeteles spinult/erus^ sp. nov. Transverse section of corallum, showing 

irregular ohara^r of ooralUtes and septal teeth. Spec. 4491F. (x 4). 

2. Chaeieies spinuli/erm^ sp, nov. Vortical section of coral)uiu, showing coral- 
litM and thin tabulae. Spec, 4491F. (x 4). 

,, 3. Cycfoidotrypa australis, etfxp. noM. Transverse section of aoarium. Spec. 

4405F. (x 18). 

.. 4. Cycloidotrypux australis, gen. et sp. nov. Vertical section of isoariuni attached 

to ooloareous nodule. Spec. 4406F, (x 18). 

5. Hallopora fruiicosa, sp. nov. Tangential section of a branch of tho zoarium, 
showing xooecia surrounded with raesopores. Speo. 4406P, (x 18). 

,, 6 . Halhpora fruiicosa, sp. nov. Vertical section of zoarium showing sparsely 

tabulate xooeoial tubes and vesicular character of the mesopores. Spec. 440oP. 

7. Hallopora fruluosa, $p. nov. Transverse section of zoarium. showing group¬ 

ing of mesopores. Spec. 4406F, (x 18). 

8 . Fisiulipora microsoopim^%^, Vertical aeotion of zoarium. Spec. 4406F. 

(x78). 

,, 9. Glaciated pebble of quartzite oolleoted by Professor David from below the 

*^Varve'* Books in Browne's Creek, below the Mid^e Kuttung Main FeUpathlc 
Grit. Approximately natural size. 

10 . Glaciated pebble of quartsite from the base of the Upper Ruttung rocks, im¬ 

mediately above the Main F^pathio Grit in Kooky Creek, (x |), 
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DESCJilPTTONS OF NEW SPECIES OF AUSTRALIAN (’OLEOl^TERA. 

Part xvi. 

By ARTHrw "M, Lea, F.E.S. 

By oourtosy of the late W. J. Rainbow, I was nble to examine some of 
Macleay’s and Olliff’s typos, belonj<ing to the Australian Museum, and to make 
notes on synonymy, as given in some of the following pages. 

STAPHYLINIDAE. 

PmaniiiLps oraxdiceps Mad. 

The type of this species is very close to a specimen in my collection identified 
as P, trape^usj, but its prothorax is less dilated to the apex than on that specimen 
(this is possibly a sexual difference). It is very dose to P. masiersi (the type 
of that species has lost its protLorax), but has the suture of the elytra raised (as 
on irapezus), 

Phjlonthd.s AKNKrs Rossi. 

(Cafim amhhjterm Oil.; Cafim laeua Oil.) 

The typo of C. ambh/terus agrees perfectly with specimens Irom New .Soutli 
Wales and Tasmania identified by Blackburn and myself as p, aeneus, and I am 
convinced belongs to that species; C. laem also belongs to the species, the speci¬ 
men from Adelaide (marked as the type) having the three conspicuous punotures 
(and a smaller apical one) on each side of the middle of the pronotum as on 
taeus, but in addition there are two irregular punctures on the right row, and 
one on the left. In comparing amhlpterus and locus, Olliff commented on the 
difference in the Avidth of prothorax; the slight difference, however, appears to 
be sexual; the punctures at the base of the prothorax (one on ench ftid(‘) are 
exactly the same, and exactly as on aenem, 

Qokdius huficolus Orav. 

ehalpheipennis Mad.) 

The type of P. chahjheipennis is a rather small female of ruficollift. 

AlEOCHARA PlTBERtTEA Klug. 

{Oz^ypoda malls Mad.) 

O^ypoda anaUs has already been referred to Akochara by Olliff, and from 
examination of the type I have now to record it as a synonym of the introduced 
A. puherula, 
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POLYLOBtTS PALijiniPKKNis MaW. (fonnerly Homalota)* 

(P. pollidominor Lc^ft.) 

The orijnnal description of P, palUdipenniH is too short for ulentiflcatioil of 
the species, as it would apply to many small StaphtfUmdiie. There are two st)6ei* 
mens moauted cm one card with a type label, one is in quite nnrecojpiisable con¬ 
dition, and the other is somewhat dirty but on comparison with the type of P 
palUdominot appeared to agree with it, except that the base of its bead is not 
quite as dark as on the type of the latter species, but this may be due to its 
haring somewhat faded. 011 iff, on referring the species Polylohv^y and re- 
desciribing it, noted the elytra a« having “a moderately large indistinc^t spot near 
the external apical angles/’ but I can find no trace of such a spot on either of the 
Gayndah HpecimenB, so it is possible that Olliff’s description may not have been 
drawn up from these, as ho records the species also from New South Wales. 

PorxriOiuTH j^iwGVUJH Oil. 

(P. tenuis Lea.) 

A specimen from Shelley’s Flats bearing Olliff’s label a? p. longulm (but 
not marked as the type) agrees with the type of P. feuwi;!?. It agrees with the 
description of the structure, but not of the colour, of P, hmyulus, as the elytra are 
twice noted as being **pitehy-b3ack^’; whereas on the sjwimen now before me 
they are scarcely darker than the prothorax, although in some liglrts appearing in- 
fijficated posteriorly. If the specimen in question is really tlie type of longulm 
the onginal description is mialeadipg. 

PonvnoBus apicalih PvI . 

(P. fungicola Oil.) 

The type of P. fungicola agrees with two Tasmanian specimens that some 
years ago I identified from its description as p. apiealh, and on checkihg with 
that description a*?ain appear to ngrw with it. hAuvel notes the pronotum as 
having a rather wide basal foveole; on one of the Tasmanian specimens there is 
a fairly conspicuouB transverse impression near the base, but on the other speci¬ 
men, and on the type of fmgicola the depression is scarcely evident, 

PSELAPHTDAE. 

ETBAJas ATRTOtera Mad. (formerly BryaxU). 

(P. aeanthosterna Tjca.) 

There were two males mounted on one card as the types of R. atrieepB, and 
side by side these agree with the types of B, acanthoaterm. Modeay did not 
mention the remarkable features of the sterna, abdomen, and front tibiae, and his 
description of the elytra is misleading “Elytra bistriated, one on each elytron” as 
there are two oonspicuons striae on each elytron: a suhsutnral one, and a sub¬ 
median one. 

Eybaxis ntECTRiCA King, Var. A. 

Mr, A. H. Bktott took a specimen of this variety froni the nest of a species 
of PWdlolc on Kangaroo Island, 
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mSTEEIDAB* 

PlaTYSOMA CONVKXinSCtJLTJM Mad. 

Tliere are thre^ speciinenB mounted on a cai‘d as types of this species, but 
of these only two (those on the front of the card) agree with the description; 
their elytral striation is much as on P. hipunctatum^ but they are considerably 
wider, larger, more convex and otherwise different from that species. The other 
specimen differs from the types in being smaller, narrower, and in having an 
additional short stria on each elytron, the medio-basal impression on the pronotum 
absent, etc., and belongs to P, conpUium. 

Paromalps PLAKIOEP8 MacL (formerly riaUjsoma ). 

This species is a Faromalvt», larger, wider, and more depressed than P. umbllh 
catm or P. mctoriae and with considerably larger punctures. 

Tribalus australis Mad. (formerly ^hrufiis). 

(T, leofe Lewis.) 

The four types of T. miftralis agree perfectly with two cotyj.HiS of T, leae. 

NITIDULIDAE. 

Haptonouba ocularis Faina, (formerly J!?p«raeo).* 

(Haptoncus tetrafnonm Murray t; Carpopkiluti convexiuactUu$ MacL) 

Blackbumt recorded Maptoneura ocuiaris from Queensland and the Hawaiian 
Islands, pointing out Sharp’s opinion^ as to its identity with Hapteneus tetragonm. 
The types of CarpophUus conv^ximculua agree with the specimen he had named 
as JET. oculars, and one of them agrees well with Murray’s iigare of IL tetragonm; 
the other has elytral markings more extended. I have also token the species iu 
the Cairns district. 

TKOaOSlTlDAE. 

LKPimmA OIR80SA Pasc. 

(L. Muttfterst MaoL; L. bumettemis Mad.) 

Olliff commented upon L. eirrosa as bemg remarkable ‘‘for the great length 
of the white scales on the sides of the prothorax, and the large size of the elytral 
fascicles”; but the scales and fascicles are very easily abraded and 1 cannot look 
upon the type of L, maaterm as other than a large, partially abraded specimen of 
the species; I think ateo that I. ftwrttcttansw wa« founded upon small specimens 
of the speeies, oe Olliff thought possible. It occurs from Northern New South 
Wales to Darwin, 

SoRONu AMPKonnmHis Roitter. 

(Aftc^rona Oil.; Anoyrom arnica Oil.) 

The types of. A, ^eaca agree with epecimens identified by Blackburn as S. 
amphatiformis, ahd 1 cannot regard the type of A. arnica as otlier than a large, 
partially abraded apeeimen of the same species. 

•Bov. «t Mag, Wl., 13*9, pM* 

fMon. Nitid., 1863, p.401, PI. xxxiii., fig. 7. 

flVaas. Boy. Soo. 3. Aust., 19QS, p.80e. 

JTr. Dubl. Soo., im, pMh 
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LATHRIDIIDAE. 

Holopaeamkcus oatjlarum Aube. 

Ann. Soc. Ent. Er., 1843, p. 244, PI. x., figs. 2, 6-10. 

Mr. Froggatt and I obtained numerous specimens of this species in a stack 
of wheat at Peak Hill (New South Wales). T am indebted to Mr. G. J, Arrow 
for the name of the species, now first recorded as occurring.iu Australia, 

St’ARABAElDAE. 

OoNonus LUGtTBRis Blackb. 

A specimen from Coolgardie may represent a variety of this species; it diffei’s 
from the typical form in being somewhat smaller, i) mm., and almost entirelj' 
black. 

OcNODUS TBit>KNTAi:us Lea. 

A specimen from the Flora River (Northern Territory) in the National 
Museom may represent a variety of this species; it differs from the type in being 
somewhat larger, and by having the labrum more conspicuously notched, and the 
pygidiuxn longitudinally oarinated. 

POLYSTIGMA VITTIOOLI^i Mocl . 

There are aeaces of this species in the National Museum from the King River 
(Nortliem Territory) and they differ somewhat from the types in markings: on 
two males the small black subapieal spot (of the types) on each elytron is joineil 
to the suture, this being entirely black; on the female the subapieal spot and 
postmedian fascia form parts of a complete but somewhat irregular ring, which 
encloses a conspicuous flavous spot on each elytron; on the males also there is a 
distinct, but not isolated, spot in each upper corner of the pygidium; the small 
humeral spot on all three specimens is also more angular than on the types. The 
male has a wide and rather shallow depression on the abdomen; its front tibiae 
have but two distinct teeth (on one male the third tooth of the female is feebly 
indicated, but not at all on the other); the hind tibiae are shorter and wider than 
those of the female, and on its undersurface there is a dense fringe of golden 
hair commencing near the base and becoming denser to the apex. 

eitc'nemidae. 

Nekatodes FUBKSOens Mari, (formerly Aaromopus). 

The type of this species is a females (its ovipositor is protruding) and it does 
not belong to the Elateridaej but to the Eucnemidae.* In Blaekbum^s table of 
the subfamily it would be referred to AA (the line marking off the pronotum 
from the prosternum is acutely carinated, and inwards of the carina is a shallow' 
depression as in Nematodes, certainly not a conspicuems groove as in A), BB, C, 
D (the apical process is short and truncated), B-^Nematodes, to which accordingly 
I refer it, although it certainly looks somewhat out of place in that genus. In 
general appearance, at first glance it strongly resembles Fomaa: parvoniger, but 
is somewhat mirowerj the prothoracie punctures distinctly coarser, and the eiytral 
ones somewhat stronger, the clothing also is uniformly pule; the sternal charaoters, 
however, are very different. 

'"Acrofuopus ru/ipearti^ Mad,, does belong to the Elateridae. 
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ELATERIDAE. 

Monoorepidiub minor Mad. 

{M, alpivola Blackb.; M. doloam (Can<l. MH) Sdiwarz.) 

The types ot^minor agree well with some eot^'j^es of M. alptcola, A speoJmen 
of the species was sent to me some years ago by M. Candeze, as M. dolosua Gaud., 
an MS. name Bubsequently published by Schwarz, whose description agrees with 
the types of M. minor, and also with the specimen sent by Candeze, 

MONOCHKPimUH KVEILLARDI Le (r. 

(M. ijreviceps Mad.; M, ruhioundus Mad.) 

The type of M. breviceps agrees wdtli specimens in the Blackburn and Lea 
collections identified by Candeze as M, eveillardi; its head has been forced upwards 
and backwards, so that it appears shorter than usual, and its median carina is 
concealed. The type of M, rubicundm is an aljraded specimen of eveillofrdi, with 
the derm and punctures in conHoquence more eleai'ly ejtposed; its head is in the 
normal position, the left hind angle of its prothorax has been broken off at the 
tip, but the right is as on the type of hreviceps. Tlie two discal spots of denser 
clothing on the pronotum, typical of eveillardi, are present on both of the Gayn- 
dah types. 

MoNOCREPiDiu.s AP,Hnx)n>j!;M Carid. 

(M, maatersi Mad.) 

The types <if M, maffterai agree well with some specimens identified by Can¬ 
deze as M. aphiloides, and with others standing under the latter name in the 
Blackburn collection. The species varies considerably in size, and occui*s in 
(Queensland, New South Wales, and Victoria. 

Lacon VABiABiuts Cand, 

(L. (iltermm Mad.) 

The type of L, alternam is quite an ordinary male of L, vatiabilis, of which 
there are specimens in the Blacklnim and Ijca collections, identified by Candeze. 

Laoon oUTTATua Cand. 

(L, nmculatuB Mad.) 

The type of L. maetilatm is a rather small specimen of L. guiiaim, of which 
there are specimens in the Blackburn and Lea collections, identified by Candeze. 
Its derm, as well as^tbe clothing, is mottled. 

ANTHICIDAE. 

Anthicus intrioatuh King. 

(A. o%npenm$ Lee.) 

This species is distinct amongst the Australian Anthici by its pronotutu being 
densely and finely longitudinally strigose (or subreticulate); King speaks of the 
^'intricate murkings^^ of the prothorax, no doubt referring to its sculpture. In 
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my own description the bead and prothorax were incorrectly deacribed as **shal- 
lowly punctate/' Unfortunately with my type of J. otfipetwis, I bad two apeei- 
mens of another species (obtained subsequent to its description) and I appear to 
have sent a speeimen of this other species to Mr. Champion, who on it (and no 
doubt on my inaccurate description) recorded oripcnnts as a synonym of hie 
A. iHflatWf but the latter name being already in use he suggested that ovipmnis 
stand; in eiae, colour and general appearance in/htas and intricatw are 
extremely close together; but Champion's description of the punctures of inflates 
renders it quite certain that the two species are distinct. 

Axthigus albakyknsis Pic. 


Bull. Boc, Ent. Pr., 1S95, p. cecl. 

(A. in/Mus Champ.) 

In M.' Pic's Catalogue of tJie Antkicidae, A> in/latwf and A, ovipennis are 
placed as synonyms of A, alhanpenais; but as will be seen by the above correcting 
note, inflaim and ovipenniB are not equal. 

Axthicus hkbperi King. 

(A. mastersi Mad.; A. aimiUs Lea.) 

placing the types of A. heaperi, A. mastarai and A. similis side by side I am 
convinced that they belong to hut one species; the sexes differ son^what in the 
dse of head and apex of prothorax; the punctures vary slightly in size, and the 
maritings are extremely variable in extent, but these have been previously com-> 
mented upon under notes on mwtenu * 

AnTHICUS SCTPMAEUOIDBB King. 

The type of this species »ow has the head no darker than the prothorax, and 
the ^‘strong black setae" have been nearly all abraded; the sides of the prothorax 
are armed with small spines, from the hindmost one of which (almost in the exact 
middle) a pubescent line extends backward to the base. 

A apecimmi taken- in rotting leaves in the National Park (near Sydney) 
evidently belongs to this species, but differs from the type in being slightly smaller, 
the bead entirely black, and the antennae with the first and seventh-tenth joints 
conspicuously darker than the others. 

AKi’iiiccrs iMJiACULATtrs King. 

This species occurs in abundance at the roots of plants on the sand-dunes at 
Port Lincoln and Glenelg in South Australia; the head and prothorax (except 
for a slight difference ip shade) appear to be constant in colour; but the elytra 
vary from entirely pale to entirely black (except that the base and suture are 
obscurely diluted with red), with or without a slight metallic-green gloss; on many 
specimens the dark parts consist of a large infuaoation (scarcely a distinct spot) 
on each side. The subsutural striae are well-defined, and by this character alone 
entirely pale specimens may be distinguished from other pale species of the genus. 
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ANTUlOtTg EABUS Kmg, 

A. hr$gtu King; A. propin^mus Maeh ; A^ ^mtralk Champ, King). 

Although placcii in ft different section of the genus by King, i cannot satisfy 
myself that the type of A, kreftii is other than a specimen of A, rarue, with the 
markings of the elytra almost obKterftted; the shape of the elytra (including the 
conspicuous subsutural striae) and tlie lateral foveoles of the prothorax are iden¬ 
tical, but the elytral punctures are not quite as strong as usual (I have, however, 
specimens with the typical maHcbgs of rams, and with punctures no stronger than 
on the type of kreJtU) . Tasmanian specimens have larger and darker iharkings 
and somewhat stronger punctures than those on the mainland. The other 
synonymy has been already noted* 

AyTOiors MYimufi King. 

{A, fflahrieolUtt King.) 

Specimens that some yam's ago were compared and agreed with the type of 
A, myrteus, stnioturally agree well with the type of A, glabrieolUs, although the 
former wast referred to Group 4, and the latter to Group 10.. The dark pahs 
vary from moderately infuseated to deep black, the prothorux (as on the type of 
ylabricollia) is sometimes of an uniform lurid-brown, but is usually paler at the 
base than in front, occasionally it k entirely black. The species occurs in abund¬ 
ance on flowers in New South Wales, Victoria, and South Australia. 

ANTHirus KmwsHmiJs King. 

In general appearance this species is very close to A. xerophilus, and the 
elytral mai'kings of the type are practically identical, but it differs in being slightly 
wider, liead darker (on some specimens, however, the head is not infuseated), pro¬ 
thorax more dilated in front, and elytra with distinct punctures only in front of the 
median markings; on xerophilus there are quite distirud punctures on the median 
markings, and beyond them to the apex (although becoming sjjialJer pnsfenorly) 
and the punctures in front of the markings are also considerably denser than on 
A, nitidimmus. From A. etiywts it differs in being somewhat larger, elytra con¬ 
spicuously wider, and with much smaller punctures; the elytrnl niarkings arc also 
not quite the same. 

The original deacription of the colour* of the elytra is somewhat misleading; 
they are pale castaneous, with a blackish median fascia narrowed towards and 
not meeting at the suture, an infuBcate spot on each side of the apex, the space 
between the spots and the median fascia paler than the basal half; a fairly large 
space about the scutellum is slightly darker than the'rest of the basal iialf, but 
certainly not ^^piceous/’ The colour of the types has perilftv>R slightly altered 
since they were taken (over fifty years ago) but agrees well with some recently 
taken ones. The species occurs in Western Australia as well as in South Australia. 

MKCYXOTARStra S5ICJ5AC King. 

Mr. J. B, daidc took numerous specimens of this species, about the Swan 
River, from ne«t« of Pmera hUa, 
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CHRYSOMBLIDAE. 

Cadmus fascxaticoldis Lea. 

Mr. H. J. Carter and I recently took six specimens of tliis species, at lAiun- 
mton and Cradle Mountain, iu Tasmania, that a^ee in colour with tiie typo, 
except that, on two of them, from four to six of the apical joints of the antounaa 
are more or less deeply infuscated. Thn?ft other Hpmmens, from Waratah and 
Wilmot, differ considerably, however; of these a female has the prothoracic fascia 
extended so as to occupy most of the disc, but not touching* any of the margins; 
its elytra are blue-black at the base, with a wide extension along the middle to 
the summit of the apical slope, and a narrow extension from each shoulder, the 
tips of its antennae are lightly infuscated; a second female has the prothoracic 
fascia irregularly extended so as to touch the base in places and to leave but pale 
edgings at the sides and apex; its elytml markings are less extended thmi on the 
other female, and the antennae are entirely pale; the third specimen, a male, has 
the prothorax dark except tor a narrow edging at apex and sides, the elytra are 
dark except for part of the apical slope, a narrow marginal strip on each side, 
and an obscure poat-humeral spot, the two apical joints of its antennae and tips 
of several of the preceding ones are infuscated. 

Ditbopidus ookhopus Er. 

The type was descriM as having dark hind femora, and several specimens 
before me have them dark; but they are usually no darker than the others. The 
species occurs in South Australia (Mount .Lofty, Adelaide and Moonta) as well 
as in Tasmania. ^ 

I)lTR0Pir>US,AUMCHAUmtT8 Sufif. 

Numerous specimens from New* South Wales (0o«lord, Sydney, and Tam- 
worth) and Victoria (Dividing Range) agree with specimcue identified by Black- 
bum as belonging to this species. They have the upper surface ixniformly bronzy 
and the logs bright red; the pronotum densely and finely strigose at tlie sides 
and apex, but with punctures only on the rest of its Huri’aco; the eyes are rather 
close together on the mole. 

Ditropidus AMABiLis Baly. 

Numerous specimens from Queensland (Bundalwrg, Bockiiampton, nnd 
G-ayndah) probably belong to this spmes; they are close to p, hmmcolUti^ but have 
the prothorax more: metallic, with denser punctures ((‘spwially on the sides, hut 
they are nowhere oblong as noted for am^hiUf}) and the clypeus not in the form 
of a narrow transveree ridg^; the abdomen is usually entirely pale in the female, 
largely infuscated in the male. 

Ditropidus dimidiatus Baly. 

Ten speeimena before me, 2.25—*3.25 mm. in length, probably belong to /A 
(limitUatUB; they have the prothorax decidedly longer than is usual in the genua, 
its median length being fully two-thirda of the median length of the elytra, and 
with rather dense and sharply defined punctures, becoming more crowded on the 
sides; the prostemal prooese is 4®ei>ly> the male almost triangularly, notched. 
In the original deeerfption the prothorax was noted aa '^distinctly and somewhat 
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clo»cly punctured,’’ a character which should at once distingruisli it from Z>. eleg^n-* 
tuluHf and other speoies having the prothorax red and elytra black. The legs 
vary somewhat in colour, on some specimens being entirely pale, on others the hind 
ones, or the four hind ones being partly black or infuscated; but on all of them 
the head is entirely red. Two of ihb specimens, from Tamworth, have the pro- 
thorax, except for its narrow basal edging, entirely red, and elytra entirely black; 
two, from Brisbane, are similarly coloured, except tliat a pnle spot is vaguely in¬ 
dicated on eaclj elytron about the basal third; two, from Cairns and Charters 
Towers, have the prothorax red and the elytra with two reddish fasciae, the first 
commencing on each side at the basal thinl, and dilated so that near fhe suture, 
which it almost touches, it occupies about the basal half, the second fascia is 
apical ; one, from Cairns, is like the preceding ones, except that the subhasal fascia 
appears as two large round disconnected spots; two, from Sydney, have a large 
black blotch occupying most of the pronotiim, and the elytra are entirely black; 
the last specimen, from Cairns, is like the preceding ones, except that on each 
elytron a pale spot, as on the ones from Brisbane, is vaguely indicated. A 
specimen from Cape York, in the British Museum, has tlie elytra pale, except 
that the base and suture are very narrowly black, and that tliore arc feeble infusca- 
tions on the sides. 

DiTHfomuH ODKvvAHxn Baly. 

Specimens before me 1.75—2.25 mm. in length, appear to belong to» this 
species; their prothoracic punctures are usually very teeble. They are from 
New South Wales (Whitton and Forest Beefs) and South Australia (Adelaide, 
Port Lincoln, (loolwa and Quorn), 

Ditbopidus antknnabips Baly, 1877. 

(11, antewnantw Chp., 1878; I), baccaefornm Chp., var.) 

This species, from the female, was described by Chapius as entirely pale, 
except that tlie five apical joints of the antennae were dark; there are six females 
before me that agree with his description, except that the junctioti of the prothorax 
and elytra is very narrowly black (apparently an invariable cluiracter in pale 
species); they are from Brisbane, Cairns and Bloomfield River, their antennae 
ore of quite the ordinary type in the genus, but the male has very, different ones, 
seven of the joints being dark, and all, after the second, being several times longer 
than wide, so that the tip of the eleventh joint actually passes the elytra; a charac¬ 
ter that, by his table, would generically separate the sexes. 

Baly's description of colours differs from Chapius’ only in six of the joints 
of the antennae being noted aa black, and ^‘Body beneath and legs more or less 
stained with ]>ieeous”; h© notes the name as being *^Suffr. MH,” and [>rob«bl.v 
Chapius also received hia specimens with that manuscript name, 

Vab, a. Five females from Hockhanipton, one fmn Bowen and one from 
Brisbane, differ in having the metastemum, abdomen and hind femora block, and 
sometimes other parts of the 1^ infuscated, the antennae have from four to six of 
the apical joints dark. A male from Rockhampton, and one from Bowen, are 
coloured as the females, except that seven of the joints of the antennae are dark, 
their antennae are almost as long as tho^ of the typical form, extending exactly 
to the tips of the elytra. The Bowen female is rather larger, 4.5 mm., than usual, 
and its front legs are almost entirely dark; except in this variable feature, and for 
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.5 mm. in length, it agifees well with the ilewnptinn of haccuefomk (the «ex of 
the type of which was not noted), and that name appe^ire to be varietal only; a 
female (without locality) apparently belonging to this variety is still larger, 15 mm., 
but its antennae and lege are all damaged, 

A male, from Ooldea in South Auatralia (the only specimen I have seen, 
eicepk from Qnecneland) also appears to l>elong to the species, hut its antennae 
are slightly shorter, not <|uite extending to the tips of the elytra, and only six of 
its joints are entirely dark, its mctasteitmm and abdomen; except for a median 
space at the base of each, and nitwit of its middle and hind lege are block* 

Ditbopidus JACOBYi Baly. 

A short, thick-set species with larg^? eyes, almost tonclung in both sexes; the 
elytral striae are strong, and contain large punctures, the . striae actually extend 
to the suture; on most species of the genus there are two or three well-impressed 
striae on each side, but towards the suture these are represented by rows of punc¬ 
tures, The prothoracic punctures are strong and rather dense on the sides, be¬ 
coming more or lose sparse on the middle; the sex'enth joint of the antennae (first 
of the club) is distinctly larger than any of the following joints in the male, and a 
trifle larger than any of them in the female. The upper surfat^e is usually of a dingy 
testaceous, varying to obscurely piceous, or even black, with the apical portion of 
the elytra paler or not; occasionally there is a large infuscate blotch on the pro- 
notum; the legs also vary from almost entirely pale, to almost entirely dark. 
There are speedmens before me from many ltH*alities in New South Wales, Vic¬ 
toria, Tasmania and South Au^ftralia. 

Var. a. Some specimens from New^ South Wales (Tamworth)* Victoria 
(Alps) and Western Australia (Pinjarrah and Mount Barker) differ from most 
specimens of the species in having the prothoxax with dense punctures throughout, 
the elytral striae are deep throughout, with all the interstices strongly convex (on 
the .typical form the elytral striae although distinct, are not as deep as on this 
variety, and the interstices near the suture are flat and wider than the striae), and 
the upper surface is of a xinifom pieeous-brown. A specimen from Victoria and 
another from Tasmania resemble the variety, except that the elytra arc obscurely 
flavotts at the tips. 

Var. B. a specimen from South Australia (Lucimlalc) is structurally like 
the preceding variety, but is fiavous, except that the metasternum and abdomen 
are deeply iufuecated. 

Var. C. Some specimens from Western Australia (Allmny, Moiint Barker 
and Darling Ranges) resemble the typical form, but the prtithorax is without 
punctures, except for a few on the margins. One of tlieni in colour resembles 
the preceding variety, but the others are darker. 

DtTROPTmrH BbEGAXTuXjTis Baly. 

Only the male of this speeioB, from '‘Australia,” was described by Baly, and 
his specimen was noted as having “Body beneath stained with piceous^’; 1 have 
only Been one specimen agreeing with this character; on another the under aurface* 
including the pyg^dium, is entirely red, and on another the pygidium is red bur 
the rest of the abdomen is black; on all other males the metasternum and ab* 
domen, including the pygidimm, are deep black, although clothefl with thin whit* 
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pab«Bcenee. The female (theie are eeveral pairs taken in cop, before me) differs 
from the male in being slightly larger, the head, except for a small part of the 
maxale, and protborax of the same bronay or brassy colour as tlie elytra, and the 
prostemum entirely blaekj its head is smaller, antennae, especially the joints of 
the club, thinner, prothorax more rounded in front and with more distinot 
punctures, dUtance across junction of protborax and elytra less, abdomen more 
convex, and with a large apical fovea, and legs, especially the front ones, shorter 
and tlunner. 

The species obcurs in New Soutlt Wales, Victoria and Tasmania, and is some¬ 
times common on species of DUwynnia and PuUenaea. In general, appearance 
it is close to a specimen I have identified as Z>. ruficollia, but the elytra are not 
at all green, the head is densely punctured and obliquely strigose, witli a con¬ 
spicuous niediflii line, eyes larger, etc.; tlie spof^iujcn of ntfieoUis has the inter- 
ocular space with sparse and small punctures, and is without an impressed mediaxi 
line there. 

Dn'ROPirius skrenits Baly. 

This species varies considerably in length, 2.25—3.5 lum.. and the smaller 
specimens usually have a rather wide space at the apex of the elytra infuacated; 
on H’o small males the elytra are slightly infuscated tiu'ougliout. It occurs in 
Victoria, as well as in South Australia. 

DmopiDUs oBNATus Baly. 

A specimen from Murray Bridge (South Australia) appears to belong to 
this species, but differs from an undoubted one of it (from Westem Australia) in 
having the pubescence on the head very feeble, and the two pale parts on each 
elytron disconnected, owing to the black submedian fascia extending to both the 
suture and sides. Three other (old) South Australian spc<*imcnH, also appear to 
belong to the species, but have the inter-ocular space glabrous; the prothorax has 
a dark green gloss and the dark parts of the elytra a purplisli gloss, their mark¬ 
ings, except for slight differences of detail, are as on the Murray Bridge specimen. 

* DiTBOPints FCLCHBLUTs Baly. 

This sptxfies ranges 3.25—i.5 mm. in length; the pah* eJytral markings vary 
from bright flavous to a moderately dark red, but appear to be always paler 
than the prothorax; the latter is usually without dist^al markings, but occasionally , 
baa a black transvem median fascia, or there may be a series of spots represent¬ 
ing the fascia, I cannot diatinguish the species sfcnictnrally from o mat us. 

Ditbopidus ooRNtJTtm Baly. 

A curious species readily distinguished by the anned muxzle of the male, the 
processes on the clypeus and inandibles, however, vary somewhat in sixe. The 
upper surface usually has a slight brassy-green gloss; on the elytra of the male 
thw are usually four daik blotches, sometimes only two; on the female the 
blotches are usUaDy scarcely in evidence; the male also has most of the under¬ 
surface black, on the female usually only the metasternum is infuscated. The 
types vew from ^'Australia"; the specimens before mo are from Western Aua- 
tralia (Warren ISiver and Karridale). 
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Drraopious fasoiatvs Balj* 

* (Z>. canescens €hp,) 

On this Hpeeiett there is a short oblique carina ou eaeh side of the prothorax 
at the base, very distinct on the male, feeble on the female j the wide foacia on 
the elytra varies in extent, sometimes being i^mtinuous except for a very narrow 
interruption at the suture, at other times appearing aa a large spot on each side; 
the legs are usually entirely dark 4)r almost s<». The clothing of the protliorux 
varies apparently in accordance with the elytral fascia, on specimens having this 
of great extent the pubescence is decidedly denser than on those whose fascia is 
greatly reduced in size; the elytra are usually entirely glabrous, but on an occa^ 
sional specimen the sides are feebly pubescent towards the base. 

DiiWPinus FASCiATiTs var. pictiphs, n.var. 

Six males, from Cue, differ from the typical form in having the prothoracic 
punctures somewhat coarser, and the legs red, except that the tarsi are almctst 
black, that there is a black streak on the under surface of the front femora, and 
that the knees are slightly infuseated, the elytral fascia is wide and veiy nairowly 
interrupted at the suture, and tho dark parts of the elytra, although Ijrassy, are 
paler than the prothorax. 

A specimen, from Port Lincoln, appears to represent another variety; it has 
the elytra entirely pale, except that a small amount of the base is dark and the 
suture is infuacated; the colour, however, is less fiavous than usual; the front legs 
are dork, but with the coxae and^part of the tibiae obscurely reddish, the other 
legs are red, except for the tarsi and knees. The outer half of each elytron is 
sparsely but rather distinctly pubescent. 

A female, from Western Australia, may represent still another variety; it is 
unusually small (3 mm.) and at first glance the elytra appear to bo entirely dark, 
but from some direc^tions a fairly large space on each side about the basal third 
appears tt? be obscurely diluted with ffavous; the legs are almost entirely dark, 
the prothorax has denser punctures than usual, with a tendency to become longi¬ 
tudinally confluent, and the Intero-basal carinae arc scai'ceff indicated. 

DiTROPiDtrs DoniAF Chp. 

Numerous specimens from Northern Queensland (Cape York, Cainie, Mackey 
and Bundaberg) pix)bably belong to this species, hxit only two of them could fairly 
be noted os having both prothorax and elytra ^^nigro-cyaneis*'; on most of them 
the elytra are purple, or deep purplish-blue, and the prothorax blue or black, 
with a slight greenish gloss; the elytra usually have some of the int©i* 9 tioeB 
obliquely strigose, but on some of them they ore feebly etrigoae only near the 
apex. The eyes of the male are close together, about half the length of the 
basal joint of the antennae separating them; on the female the distance between 
them is about equal to thC length of that joint. 

Ditropidus tibiaws Chp. 

A small metallic species rather common in New South Woles; the typical form 
has legs pide, but hind femora dark; the prothoracic punctures are rather dense 
and sharply defined. 
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Var» a. Sonio spa^imens (from Sydnej^, MaittHnd and Armidaie) differ in 
being of a darker and leetii coppery-green, and with the lep entirely dark; but I 
can find no structural differences from the typical form, 

DiTROPIDUS HJKOTULtTM Chp. 

This species ranges 1.26—].5 inm. in length. The eyes are rather widely 
separated in the male, still more in the female. There was a cotypc in the Black¬ 
burn e»olleetion and other speeimejis before me are froin (Queensland (Bribie 
Island), South Australia (Mount Lofty, Port Lincoln and Murray Bridge), and 
'Western Australia (Swan River). 

Ditropidus OOVVKXIC8CULU8 Chp. (formerly Elaphodes.) 

Two specimenn, from Bowen, appear to belong to this species, described, with¬ 
out the sex (>f the type being noted, originally as on Elaphaik^s, The antennae 
of the male are broken, but those of the female are sligldly shorter and stouter 
than in I), ctmam, referred hy Chapins to JHtropidm, The male has a conspicu¬ 
ous cross of white pubescence on the pronotuiu, on the female the cross is present 
but less distinct; the female has a conspicuous median faft<da of wiiite pultescencc 
on the elytra, but ou the male this is not distinct, owing to (heir clothing being 
almost entirely white. In appearance the species is fairly close to comans^ but 
differs in having the prothorax scarcely gibbous, not sbapecned, its punctures 
more sharfily defined and not at all elongate, and the elytra I striae distinct only 
near the sides. 

Ditbopidus ooMAisrs Chp. 

On this spetdes there is usually, but not always, a distinct median fascia of 
white clothing on the elytra, the prothorax is gibbous in front, and at the middle 
is either glabroixs or very sparsely (dothed, allowing the dense )Mmctures and finely 
shagreened surface to be clearly seen. The distance between the eyes is about 
equal to the length of the basal joint of the antennae in the male, considerably 
more in tlie female; the length range^i 1.5—3 mm. The species occurs from 
Dalby, in Queensland, to the Swan River, in Western Australia. 

Ditropidus fubioollis Clip. 

Iie(»orded by Chapius without exact locality; specimens before me agreeing 
with his description are from New South Wales (Goulbiirn, Tamworth and Wind¬ 
sor) and South Australia (Quom and Lucindale). 

Ditropidus pitbkrulus (dip. 

A apecimen from Geraldton (Western Australia) possibly belongs to this 
species; it is a male (the type was a female) and differs from the description in 
being slightly smaller (2.25 mm.) and in having the parts flavous that were noted 
by Chapius as ferruginous, except that the joints of the <dul> are infusoated at 
thrir tips, 

Ditbcm»idxt8 maculicollis Chp. 

A specimen from Brisbane (the type was from Sydney) agrees well with 
the description of this species; its abdomen is more strongly convex than is usual 
in males, and the tip of the pyj^dium is not encroaching on the lower surface; but 
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as it is nonfoveate I presume the specimen must be a male. Two otW males, 
from Gearaldton, appear also to belong to the species, one ia sli;[^y larger than 
the Brisbane speoimen, and its protboracic blotch is broken up into two spots; 
the other is stiU larger (2.5 mm.) and its prothorax is immaculate. 

BiTROPIOVS AClCVhATim Clip. 

Two specimens from Victoria and South Australia (Mount Ijofty) possibly 
belong to this species, but differ from the description in being smailer (1,75—2 
mm.), and with the sides of the prothorax narrowly reddish; the differences are 
possibly sexual, as they are males, and the type was a female. They both have 
the shoulders slightly infuscated, and one at first glance appears to have a large 
scutellnm, owing to the derm in its vicinity being deeply infuftcated. 

DlTROPIDtrS LENTUUI8 Chi). 

Three ootypm of this spefdes from Tasmania have the legs entirely dark, and 
there are many similar speoimens before me, but the legs, espocially the front wid 
middle ones, are often obscurely reddish; the upper surface frecjuently has a 
greenish gloss, rarely a purplish one. There is a rather wide and shallow median 
line on the head, and the eyes are moderately widely separated on the male, more 
so on the female. 

DiTftOPimrs sunAENKXTs Cbp. 

There wore two females of this species in the Blackburn collection, one bear¬ 
ing a label Chp. Type" (no doubt it is a cotype), and T 

took one at Hobart. All three have the hind legs black with a metallic gloss, but 
the middle and front legs vary somew^hat in colour. The head has a conspicuous 
median line (not mentioned in the original description) and the eyes are wndely 
separated, but no doubt they are closer together in the male. 

Dmorinus oostatus Chp. 

Two females from Dalby and one from Bowen possibly belong to this species 
(recorded from **Au«tralia”), but they are brightly metallic (the types were de¬ 
scribed as ^'subuitidtts"). The Bowen specimen has the apical half of the abdomen 
brightly copper)’, the others have most of it more or less red. They are close to 
vcnuatus, but the prothorox has slightly smaller punctures, its sides could fairly 
be called strigose, and its colour is but little different to that of the elytra, tb« 
legs are also of a bright red. 

Ditropidxts LAMIKATUH Clip, 

On the male of this species the cly^peus has two Bubtriangular elevations, each 
side of the elytra has a large opaque patch (in striking contrast to the adjaoenit 
polished surface), and the front legs are stout and rather long. The female differs 
from it in being less dilated at the junction of the prothorax and elytra, the lat^ 
nowhere opaque, the tubercles on the clypeua much smaller, the front legs shorter 
and thinner, the antenime thinner, and the abdomen more convex, with a large, 
apical fovea. On the male the eyes are separated about the length of the two 
basal joints of antennaei <m the female about three. The spedmens before me 
are aU from Queensland (Cape Yoi^k, Coen, Cairns, Bowen, and Charters Towers), 



BT AftTHUB H. LEA, 


ISO 


DiTWipmuB rifPERiAU» Clip. 

Seven femaleBj ffom Cape York, Coen, and Cairn«, appear to belong? to thii 
epecke, the ftnoBt of ita genus from Australia; only one agrees at all »reii with the 
type m colours, the otbefra have the prothorax and scutellum coppery or coppery- 
red, and the elytra deep purple, or purpliah-Hlue; on some of them the antennae 
liave the basal joint no darker than the second, but on two it is partly infuscatod; 
the distance between the eyes k about equal to the length of the two basal joints 
of antennae. Two males, from Cairns, differ in being smaller, 4 —4.25 mm., the 
,eye« larger and closer together, the distance between them less than the length 
of the basal joint, front legs stouter, abdomen smaller, sloping to base and apex, 
and non-foveate, and the clothmg of the under surface denser; tlie prothorax and 
scuteJlum are coppery with a slight greenish gloae, the head is darker and the 
elytra are purple. 

Drrttonim;s iksuiahih 
{f). chalcem Lea; 7), l4$teralis Lea.) 

After reexaiuiuing the types and many other specimens I now believe that 
1). chcdcem and D. lateralis can only be regarded as varietal forms of 1), imularis; 
the upper surl'ace k usually braaey, but varies to entirely blue, the legs vary from 
entirely daik to almost entirely red; the prothoracic punctures are always sharjdy 
dcfine<l, and are fairly dense. The species is evidently dose to /). dintingitendus, 
but all the speeimenB before me are larger, up to 8.5 mm. in length, than the 
type of that species, and the prothorax could not be regarded as ^^lateralitcr 
Btrigero.” 

Dmormtjfi KianiconLis Lea. 

A male, from Northern Queensland, probably belongs io this spcdcjs, l)ut 
differs from the type in being smaller, 1.75 mm., the head and prothorax reddish- 
flavous, and elytra flavous (except that there is a narrow black line at the junc¬ 
tion of the prothorax and elytra); its under surface has a conspicuous Idaek cross, 
the upright part of which extends from the prosternal process to the end of the 
first abdominal segment, and the cross-piece k on the metasternum, ending abruptly 
at the (q)isterna. Another male, from Sydney, agrees with it, except that the 
cross-piece on the under surface k larger and less s]mri)ly deHned, its sides in¬ 
cluding the ractusternal epistema. 

DimypiDirs bpbsimilis Lea. 

A female of thk species, from the Blue Mountains, differs fi'om the types in 
having a small, rmmd, black spot, towards each side of the pronotum. 

DiXBomntJs NmipicKNiH I^a. 

On the male of tliis speeiea the clypeua k depressed in tlm middle, and each 
fide is elevated into a Smidl aabtnangukr, sliiditly curved, black-tipped proeeas, 
about half the length of the basal joint of the antennae; the armature k different 
from that of D, and there are many other differences of sculpture and 

colour. 

Va«. a. Three maiea, ftom Jenolan, agree so closely with the types that 1 
oaimot regard them ea Tepfeseatitig a distinct spSciee, but the proeeasee on the 
head are much tonger (smewhat kmger than the basal joint of the antennae) mote 
strongly curved, and conspicuous from most directions. 
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Ditbopidub laevioolus Lea. 

This species occurs in South Australia (Lacindale and Port Lmeoin) as well 
aw in Western Australia. Its clypeus appears as a narrow transverse ridjafe, and 
in many other respects it agrees with the description of D. auhmet^lleseemf hut 
all the speoixneus Wore me are somewhat larger, 2—2.75 mm., than the type of 
that species, ^ lin., which was also noted as having **thorace subremote, tenuiter 
punctato”; the prothoracic punctures of /). laetrlcolUfi are certainly not sulimnote, 
being fairly dense, although not crowded. 

Dithopidus striatopuxotatus Iair. 

A short compact species, the prothorax with sparse and small punctures on 
the disc, but the sides densely longitudinally strigose. Specimens from Sydney 
and Galston agree well with the type, except that the legs are entirely black; the 
eyes of the male are separated rather more than the length of the basal joint of 
the antennae, still more in the female. 

DiTROPIDITB SOBftlNXTS Iaju. 

Numerous specimens from South Australia (Petersburg, Quorn and Para- 
chilna) belong to this species, but range in length 2.25—3 inni., the males usually 
being smaller than the females, The eyes are moderately widely separated in the 
males, more widely in the females; the ptinetures in the inter-ocular space are 
rather dense and sharply defined; there is usually a well-defined median line there, 
but occasionally it is almost absent; the discal Ktriae of the elytra are very feeble; 
the labnim is reddish, and theu'ed occasionally extends to the cl^Toeus. 

Ditbopidub vbnustcs Lea. 

A specimen from Northern Queensland, and another from “Mungar Junction, 
differ from the types in having the upper surfa<*e entirely purple, although the 
prothorax is of not quite the same shade as the elytra. 

Ditropidus HCITUI.TIS Lea. 

Of two specimens from the Swan River one agrees well with the type, but 
the other has the elytra of a vivid coppery-green. 

BrraopiDUS latifbokh, n.sp, 

<?.—Coppery-bronae, in places with a slight purplish gloss; labruni, antennae 
(the club infuscated) and palpi reddish, tips of tibiae obscurelj' reddish. Moder¬ 
ately densely clothed with white pubescence. 

Head wide and fiat in front; with rather dense, partially concealed punctures. 
Eyes widely separated. Frothoraa^ about twice as wide as the median length, 
evenly convex, a feeble oblique carina on each hind angle, these acute; punctures 
rather dense and sharply defined, but not very large. Elytra with somewhat 
coarser punctures than on prothorax, the interspaces slightly rugose; striae well- 
defined on sides, but scarcely traceable elsewhere. Legs rather stout, 
the front ones somewhat longer than the others. Length (J, ?), 3.76—4 nun. 

—Differs in being rather more robust, head smaUer, labrum less prominent, 
antennae somewhat thinner, with the club no darker than the basal joints, front 
legs no longer than the hind ones, more of the tibiae red, and in the abdomen. 
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/fa6.—New South Wales: Condobolin, in October (W. W. Froggatt). 

On the under surface the clothing is somewhat longer than on the upper; on 
the disc of the pronotum it has a somewhat rusty appearancct across the middle 
it forms a w^hitisli line *i}at is fairly distinct on the types, and on another speci¬ 
men that was returned to Mr. Froggatt; but as a similar line is to ))e seen on 
occasional specimens of (jther species, it is probably not to be depended upon. 
The distance between the eyes of the male is about equal to the width of the 
elypeus, on the female it is slightly more. The species is close to />. pubeseens, 
but the protliorax has a short oblique earina on each hind angle (somewhat as on 
D. fasciatm, but less distinct) the legs are darker, and the punctures are slightly 
coai'ser; the shape is more oblong tlmn in D. puhicollis and J). whitei, and the 
clothing is denser. 

Ditropidos GKXicuLATtJS, n.sp. 

cf.—Coppeiy-brunze; clypeus, labrum, pails of antennae, base of tibiae and 
usually parts of abdomen and elytval epipleurae red. Under Hurface moderately 
clothed with white pubescence, more sparsely on up|>er. 

Head wuth a wide and rather shallow me<lian line; punctures dense and rather 
shai'ply defined, becoming confluent in places. Eyes widely separated. Pro- 
thorax about twice as wide as the median length, rather strongly and twcniy convex, 
scutellar lobe small; punctures rather small and not very dense in middle, becoming 
crowded and confluent, or substrigose, on sides. Elytra oblong, with dense and 
rather small but asperate punctures, the interspaces finely rugose (almost shag- 
reened), striae distinct on sides but scarcely traceable ekewhcrc. Leg,^ moderately 
stout, front ones scai’cely longer than the hind ones. Ijcngth (d*, V), 3—4 mm. 

Differs in being rather more robust, head slightly smaller, the median line 
deeper and almost foveate in the middle, antennae somewhat thinner, legs slightly 
shorter, and in the abdomen. 

Hah. —^Western Australia: Geraldton (A. M. Lea). 

A sub-oblong species, not very densely but almost evenly clothed on the upper 
surface. The third, fourth, and fifth joints of the antennae, and the lower parts 
of the first and second are reddish, the others being blackish; the red of the clypeus 
varies in extent and intensity; the sides of the three or four basal segments of 
abdomen and the tip of the pygidium are usually, but not always, reddish (the 
variation is not sexual); the elytral epipleurae are of a rather bright red on some 
specimens, obscure on others; the red of the tibiae sometimes extenrls to the tips 
of the femora. The distance between the eyes is about equal to the width of the 
elypeus on the male, rather more on the female. From above the hind angles of 
the prothorax appear to be acute, hut from the aides they are seen to be rectangu¬ 
lar; the sides are not evenly strigose, the punctures there being dense and fre¬ 
quently confluent, but as the derm is partially concealenl by the cloth¬ 
ing, the surface at first glance appears quite <u)nspicnously strigose. 
On the apical segment of the abdomen of the male there is a vague 
depression, but on the female this is increased to a large round fovea, 
In general appearance it is fairly close to D. puhicolUs but is somewhat narrower 
and the elytra are not j^abrous; from D. gymnopterus^ to which it is closer in 
shape, it differs markedly in the finer sculpture of both prothorax and elytra, as 
well as in the latter being clothed; D. mfofwws is much smaller and more rounded; 
D. wAiteris larger, more rounded, and with the finer sculpture different. The 
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antennae arc Aomewliat longer than ia usual, tout the joints of the club are not 
sufficiently long and loose to warrant the speeiea being referred to Blaphodea, 

DiTEOPirms inRU«, n»sp- 

—Coppery-bronze; elytra flnvoua, ahouldei'a, base, and auture infuacated, 
six basal jointa of antennae (except upper surface of fii*at), knees and trooUanters 
reddish^ rest of antennae and of legs infuscated or black. Head, prothorax, under 
surface and lega with white pubescence. 

Head large and wide, obliquely flattened between eyes^ shagreened and finely 
punctate; clypecis large, rounded in front, less sbagreened and with stronger punc¬ 
tures than between eyes; labmm wide and feebly bilobed; mandibles large and 
strongly curved. Eyes prominent and widely separated. Prothorax about twice 
as wide as the median length, base not much wider tlum apex; with small and . 
sparse punctures on middle, becuining more numerous, but not crowded, on sides, 
Hl^tra slig^ly longer than the basal width, sidee moderately narrowed posteriorly; 
with rows of small but distinct punctures, on the sides set in distinct striae; inter¬ 
stices subopaque or very inconspicuously shagreened. Front legs much bmger 
tliaij the others. Length, 4—4.25 mui. 

Hab.-^Nevr South Wales: Moree (W, W. Froggatt^s 107 L). 

A remarkably distinct species, with mandibles suggeetive of those of the tnale 
of Elaphodes mlpinua^ althougli the antennae are of normal length; the eyes are 
unusually wide apart, and the canthus of each is rather feeble; the great length 
of the front legs is due partly to the tarsi, but mostly to the tibiae, tlie latter being 
at least half os long again as; the others. 1 know (»r no closely allied species, al¬ 
though the colour of the eljdrh is at first suggestive of D, faeciatufi; on the male of 
2). mandihularis the jaws, although very powerful, are of different shape, the eyes 
arot closer together (although widely separated) with the canthus larger, and the 
prothorai entirely glabrous. 

DlTBOmrs BIMAOULATITB, n.ftp. 

cf.—Black; muzzle, basal half of antennae, palpi, a largo spot on each elytron, 
and. parts of front legs flavour or reddish-fluvous. Head, under surface and legs 
with sparse, whitish pubescence. 

Head with rather small and dense but shariJly deflntHl punctures; median line 
feebly defined. Eyes moderately separated, the distance between them about equal 
to the length of two basal joints of antennae. Prothoras not quitc^ twice as wide 
as the median length, base almost twice as wide as apex ; punctures about as large 
as on head, but not quite as dense. EU/tru slightly narrowed posteriorly; with 
rows of rather small but distinct suboblong punctures, becoming larger and set in 
strong striae on the fades, interstices with minute punctures. Legs rather short. 
Length, 2.6 mm. 

Queensland; Dalby (Mrs. P. H. Hobler), unique. 

The non-metallio upper surface, with two large red spots on the elytra, render 
this a very diatinCt species, to which I know no closely allied one; each i« 
tear-shaped, and extiids foom the middle of the dis<^ (where it is narroweat) 
almost to the inner apieal ang^e, where it occupies about two-thirda of the width; 
the red of the muzzle extends to slightly beyond the ocular eantM, the front 
femora are almost entirely red, the under surfatse and apex of the front tibiae 
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Mid the tips of the others ere also xnoxe or less reddish. The mediazi lexij^b of 
the prothorax is slightly more than the apical width. 

DiTROPIBUS fcATIOOLIJS; O.sp. 

2. —Black; labruni, basal half of antonaae (the club infuscated) aud palpi rather 
obscurely ftavous; elytra with sides and apex widely flavous, elsewhere infuscated; 
legs in j>arts obscurely diluted with red. Under surface and legs slightly pubescent 

Head shagreened and with dense, fine, aoiculate punctures, more distinct on 
clypeus than elsewhere. Byes rather widely separated. Antennae short. Pra^ 
thorax more than twice as wide as the median length, apex scarcely half the width 
of base; shagreene<l and with dense, fine, aeiculate punctures, becoming crowded 
in front angles. Elytra scarcely as long as wide, sides moderately rounded; with 
rows of distinct but not very large punctures, becoming larger and set in deep 
striae on the sides; interstices with dense and very fine punctures, or feebly 
shagreened. Abdomen with a large, round, deep, apical fovea. Length, 2.75™* 
3 mm. 

Hab, —Queensland; Duaringa (G. Barnard). 

A curious round species of w^hich I know no close ally. On two (r'pe<!i- 
mens the elytra have the sides widely flavous, from the base to and ainoss the 
apex (but there is a slight infusoation on the sides above the abdomen), thus 
bounding on three sides a large, subquadrate, deeply infuseated patch; on a third 
flpetiimen the infuscation is extended so that the flavous parts (which are consider¬ 
ably reduced in intensity) are confined to the vicinity of the shoulders and apices; 
on the third specimen the median line of the head is very distinct, on the others it 
is feeble. The distance between the eyes at their nearest is about equal to the 
length of the three basal joints of the antennae, but it would be less in the male. 
The pronotnm has a vague bronzy gloss, but it could hardly be regarded as me¬ 
tallic ; from some directions it appears to be very finely pubescent, but under a 
compound power it is seen to be quite glabrous; tlie hind angles from above ap¬ 
pear to be quite sharply acute, but from the sides they ore seen to be rectangular; 
the notch of the scutellar lobe i.s very feeble. The intcrcoxal process of the pros- 
termim is almost twice as wide as long, truncated in front, apd feobly incun^ed 
behind. 

DrraopiDtrs imptocticollis. ii,sp. 

Black; labrum, basal half of antennae (the club infuseated), palpi, ab¬ 
domen, kgs, and a variable amount of elytra flavous. Undtir surface and kgs 
veiy feebly pubescent. 

Head shagreene<l and subopaque; median line feeble. Eyes widely separated. 
Prothorax about thrice as wide as the median length, sides strongly narrowed to 
apex; impunctate. Elytra about one fifth longer than wide, sides moderately 
rounded; with rows of rather small hut distinct punctures, on the sides set in dis¬ 
tinct striae. Abdomen with a large, round, deep, apical fovea. Ivengtb, 1.75—2 
mm, 

/roh.—Western Auetralia: Karridale (A. M. Lea). 

A minute species without punctures on the prothorax, even on the sides. 
The hind end of the prostemal process is almost truncated, but as the scutellar 
lobe is notched, the scutellum minntaf and club five-join ted the species was re¬ 
ferred to Biiropidm without hesitation. Of the two specimens under exatnina- 
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tiou the larger one has the elytra flarous, except for a narrow black basal edging, 
and a short infuftcation of the suture at the base; but the smaller one has about 
half of the elytra black or infust^ated, the dark part not sharply defined on its 
edges, but extending from each shoulder to the suture beyond the middle, so that 
the sides and apex ore widely flavous. 

Ditbopidus MKTALUCtm, n.sp. 

d*.—(Coppery, prothorax HometixneB with a greenish gloss; labi*um, basal half 
of antennae (the club infuscated), tips of elytra, abdomen (except part of base), 
legs (the claws infuscated) reddish-flavous. Head, under surface and lega 
sparsely pubescent. 

Head with crowded and more or less obliquely confluent punctures; median 
line lather shallow. Eyes widely separated. Frot}mrax at apex about as wide 
as the median length, sides increasing in width to base; with dense and rather 
strong punctures, the sides conspicuously strigose. Elytra oblong; with rows of 
rather large punctures, at the sides set in ratlier deep striae. Length (d*, 5^), 
2—2.6 mm. 

$.—Differs in being somewhat more robust, eyes more widely separated, pro- 
thorax and legs slightly shorter, and abdomen larger, with a large, round, deep, 
apical fovea. 

Hoh.- Taemaniat Sheffield (H. H. D, Griffith's No. 1204). 

The prostemum is usually coppery, the meeosternum and metastemum bronzy; 
the dark part of the abdomen is sometimes semicircular, and almost confined to the 
intereoxal process; the pygidium is entirely pale. The median line of the head is 
rather shallow, but is very conspicuous on account of the converging punctures; 
the front legs of the male ore no longer than the hind ones. The description of 
D. apiciflavm (from **Nouvelle Hollande”) agrees in most respects with this 
species, except that of the prothorax, which is noted as ^‘parce et subtilitor punc- 
tulato, lateraliter substrigoso.'' Specimens from New South Wales (Gosford, 
Sydney, and Jenolan) agree in all respects with its description (except that some 
of them are larger); the present sf>ecies differs from tliesc in having the prothorax 
with dense, and, for the genus rather strong punctures, wutli the sides densely 
strigose; it has also larger elytral punctures, is narrower and more coppery (almost 
golden) than brassy. It is the only species now known from Tasmania, with the 
elytra tipped with red, although the red is not always sharply limited; />. viridiae- 
newt has the prothorax wider and very differently sculptured. 

BiTROHDUS IN6IGNI8, U.Sp. 

$.~-Deep violet-blue, labrum, palpi and port of antennae red. Under eurtace 
and legs with sparse pul»iecence. 

Head witli crowded and sharply defined punctures, becoming rugose on 
clypeus, median line shallow and irregular. Eyes widely separated. Prothorat 
at baae scarcely twice? as wide as the median longthil side.^ strongly rounded; with 
crowded, longitudinally confluent punctures, except on scmtellar iobe, whei-e they 
are separately impresaed. Elytra briefly suboblong; with rows of not very large 
but deep punctures, becoming larger and set in fairly deep striae on the sides* 
interstices with sparse punctures, except posteriorly, where they are moderately 
dense and rugose. Under swr/occ with rather dense and coarse punctures* ab^ 
doinen with a large, round deep apical fovea. I^ength, 4.25 tom. ^ 
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Uab. —We»teni Austr&lia: Mulkwa (Misa J. F. May), unique. 

A beautiful deep-blue apetriea, very dktinet from all others known to me by 
the fWJuJpture of the prothorax; at first glance this appears to be densely longi¬ 
tudinally Htrigose, but it is really densely punctate, the punctures eveiywhere 
confluent except on a small part of the seutellar lobe. The elytra are of the 
same shade of colour as the prothorax, but owing to thei]' smoother surface they 
appear brighter; the antennae are rather long for the genus, and the second-fourth 
joints are ))artly or entii'ely red, the others being more or deeply infuscated. 
The pygidium is glabrous, and its punetures are rjuite as sharply defined aft those* 
on the head. 

Dithopidus pYonnxU.is, n.sp. 

c?.-’ Black; three basal joints of antennae obscurely reddish. Under surface 
and legs with sparse putocence. 

Head with dense punctures at base and on elypeus; median line wide, shallow, 
and with smaller and sparser punctures than on the adjacent surface. Eyes 
mt)derately separated. Prothorax at base not twice as wide as the median length, 
sides strongly rounded; with sparse and minute ])imctureH, the front angles finely 
strigose. Elytra briefly suboblong, with rows of not very large punctures, at the 
sides set in deep stria; interstices faintly wrinkled. Lmngth (d*, S), 2.(5—3 mm. 

Differs in being slightly more robust, prothorax shorter, logs somewhat 
shorter, and in the abdomen. 

JETab.—New South Wales: Sydney (A. M. Lea). 

There is a single spmmen of each sex before me; on iho male the elytra have 
a slight bluish or bluish-green gloss, but this is absent from the female; the dis¬ 
tance Iwjtween the eyes of the male is about equal to the length of the three basal 
joints of antennae, in the female of the five basal joints; on the male the fnmt 
angles of the prothorax are densely and finely strigose, but the strigae are so very 
fine that the surface at first appears to be slightly shagrecned, on the female they 
almost reach the vanishing point; the hind angles from above apj^ear to be acute, 
and to slightly embrace the shoulders, but they are really almost nHttangular; the 
punctures on the pygidium are dense and subretieiilate. 

DiTKOPimm cabinatioeps, n.sp. 

$.—Blue; labrura, palpi, and second-sixth joints of antennae red. Under 
surface and legs with sparse, inconspicuous pubescence. 

Head large; with rather small but sharply defined punctures, becoming crowd¬ 
ed and irregular in front; median line well-defined; cJypeal suture marked by a 
bisittuate carina. Eyes very widely separated. Frothorax about twice as wide 
as the median length, sides strongly rounded, lateral gutters well-defined; punctures 
small but sharply defined. Elyira sub-oblong; with rows of fairly large punc¬ 
tures, on the sides set in deep striae; interstices with spaiw and minute pnneturt^. 
Ahdf)men with a large, round, deep, apical fovea. T>((mgtli, 4.5 mm. 

ifob.-^New South Wales: Forest Reefs (A. M. Lea), unique. 

The side of each elytron is gently ineurveti between the base and the sudden 
deflection before tbe middle, the dilated part being unusually deep, and the sub¬ 
lateral inieratiCe curving around on to it; the clypeus has two small transversely- 
oval, impunctate areoleta, each bounded beMnd by a narrow carina, and in front 
by a more obtuse elevation (it is probably very different in the male); these 
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filiftraoters at once dutiziifiush tlie speeies irom Z>. arm^dmj D. vigikm$, I>. uhdom- 
imi2i9 and the blue variety of B. ooneolor; from the variety^ it i» al»o dlBtiagoiabed 
by its red labrmnj longer elytra^ di^erent inter'^oeular apaoe^ nos^fiFtngoee eidea of 
protKoraXi and ptmetnres of metaatemum notably eoareer and apareer towards the 
udes. In 2>. the aides of the elytra are almoet the s«me^ hot the puno- 

tttpes of the head and prothorax are considerably larger and denser, and the bead 
has a cirenlar iiite!P*CMsular fovea. The head and parts of the under surface have 
a greenish gloes^ the elytra a purplish one; the tip of the abdomen and middle of 
the metaatemum axe obscurely diluted with red, but from moat directions the red 
is invisible! parte of the coxae are also obscurely reddish. The prothoradc pitne- 
tures, although small! are sharply dedned, on the sides they are slightly elongated; 
but not at all eonflnenfc. 


DiTBOPIDOS 8UBABMATU8, n.Sp. 

cf.—Broxnsy; labnun; basal half of antennaC; palpi, and under surface of front 
femora and tibiae reddish. Head, under surface and legs with white pubescence. 

Head with rather distant punctures; median line lightly impressed; clypens 
subtnberculate at each end. Eyes rather close together. Prothorax at base not 
twice as wide as the median length, sides strongly narrowed to apex; with small 
but sharply detlned punctures in middle, becoming larger and crowded on sides. 
Elytra not much longer than basal width, sides rather strongly narrowed pos¬ 
teriorly; with rows of rather large punctures, interstices with dense but faint 
punctures (almost shagreened). Front legs slightly longer than hind ones. 
Length, 2.76 mm. 

Hob.—'Western Australia: '^Swan River (A. M. Lea), unique. 

This spoeies has hem placed amongst those having dai^ legs, as, although the 
under surface of the front ones is reddish, their upper surface is blackish; the 
elytra have a vague greenish gloss. The distance between the eyes is hardly more 
than the length of the basal joint of antennae;’ thfe rows of punctures on the 
elytra, even the short aubsutural ones, are set in shallow striae; as a result the 
interstices are gently separately convex; on the sides, however, the striae are 
much deeper, and the interstices are acutely costate; although the type is a male, 
the third abdominal segment is distinet across the middle. The sides of the olypeus 
denote an approach to some of the armed species, as they are slightlyi elevated and 
shining, with the intervening space depressed; tliis <*baracter at once distinguishea 
the species from Z>. cognatm, D: qmdratipenms, D. indiMinctvSj 1), congmitm 
and others, to which at first glanee it seems close; in general appearance it is like 
a small !>. cowcoior, but the jaws and clypinw are very different. 

PlTBOPIDUS liOBIOOLUS, n.sp. 

</.—Black, upper surface with a sli^t bronzy gloss, labrum and basal half of 
antennae (upper surface of first joint infuscated) reddish. Head, under surface, 
pygidium and legs with white pube8<'encc. 

Bead with rather small, dense, partially concealed punctures; median line 
vague. Byes aa far apart as the length of two basal joints of antennae. Pro- 
thorax at base almost twice as wide as the median length, sides strongly rounded, 
with small and sharply defined but not crowded punctures in middlei becoming 
larger and denser m sides. Elytra short; with rows of not very large puaetures, 
becoming larger and set in deep striae cm the sides; interstices with fairly denes 



BV ARTHtJB M. LEA. 397 

but very minute puuctum- Front slightly longer than hirnl one#. Length, 
3.25 xnm. 

i/flb."“QueeniijJ»nd: Brisbane (A. J. Coates), unique. 

The three apieol joints of the elub are missing from the type, but the two 
basal ones are of normal appearance,' the scutellar lobe is acute, slightly elevated 
and not notched. The type at first looks like a small female of />. cowcolEor; but 
haa very different punctures and jaws; the prothorax is less narrowed in front 
than D, subarmatus, the eyes are slightly more distant, and tiie clypeus is not 
subdentate on the sides; the prothoracic punctures differ, botli on the middle and 
sides, from those of IJ. puncticolUs and the labrum is reddish, etc.; the elytra are 
not shagreened as in 2). eosMtua^ 

DiTROPIDITS CAEBtJIOTS, U.Sp. 

J .—Beep blue, under surface almost black, front of clypeus, labrum and 
basal half of antennae (upper surface of basal joint infnscatcd) reddish. Under 
surface and kgs sparsely clothed, head aJinost glabrous. 

Head with dense, sharply defined punctures. Eyes widely separated, JVo- 
thorax more than tw’ice as wide as the median length, sides strongly rounded; 
with fairly dense and rather small, but sharply defined i>unctures, becoming 
slightly smaller on #ide». Elyita briefly auboblong, sides gently narrowed pos¬ 
teriorly; with rows of small punctures, becoming slightly larger and set in dis¬ 
tinct striae on the sides; intersticfas faintly wTinkled, and watb very small punc¬ 
tures. Front lega slightly longer than liind ones. licngth (d, ^), 2.75—3 mm. 

2.—Differs in being more robust, ©yes slightly more apart, elytra less nar¬ 
rowed posteriorly, front kgs no longer then hind ones, and abdomen with a largo, 
round, deep, apical fovea. 

Hah ,—Western Australia: liottneal Island and Vass© River; New South 
Wales: Sydney (A. M. Lea). 

A beautiful, deep tdue species, with unusually small seriate punctures on the 
elytra; the head occasionally has a slight greenish nr coppery-green gloss, and two 
specimens have the sides of the elytra, from some directions, distinctly coppery, 
oceaaionolly the upper surface is almost purple; the tij)8 of the tibiae and the 
extreme base of the front femora are sometimes reddish. It is more conspicu¬ 
ously blue than IK tropiem, eyes (sex for sex) more widely separated, prothoraeic 
punctures larger, seriate ones of elytra much smaller and the interstices faintly 
wrinkled; structurally it is close to B. clppeaUn, which also hits the clypeus ihhI 
but the colour and punctures are different; it has the sharply defined inter-ooular 
punctures of B. ftontaliSf D, B. semnulum and I), aohrinus, but differs 

from all of these in being shorter and broader, prothorax with Hides more strongly 
narrowed in front, and punctures denser and stronger. The median line of the 
head is very feeble at the base, and on some specimens is represented by a shallow, 
almost circular depression in the middle, but from some specimens it is altogether 
absent. 

Dmopjntrs oobiaceum, n.Kp. 

—Black, with a slight broiwy idoss, basal half of antennae obsemely red¬ 
dish. Qlabrous. Upper surface shagreened. 

Bead with very minute punctures, median line very feeble. Eyes rather 
widely separated. Prathorax about thrice as wide as the median length, aides 
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Strongly fonnded; punctures very minute. Elytra short, sides beyond middle 
strongly rounded. Length, 1.2—1.3 mm. 

—Differs in the usual particulars of eyes, legs and abdomen. 

Hoh.~“Western Australia: Geraldton and Swan River (A. M. Lea), Dirk 
Hartog Island (Dr, Michaelsen). 

In general appearance very near punctulum, but slightly narrower and elytra 
shagrecnod, on that species the head and prothorax, but not the elytra, are flhag- 
reened, the shagreening is not so pronounced as that of the head and prothorax, 
but is quite distinct; from sonic directions vague lines representing series of punc¬ 
tures may be seen on the discai parts, and even the lateral striae arc very feeble, 
on several specimens only tho marginal stria on each side is present; an incon¬ 
spicuous depression traverses the base of the scutellar lobe; the median line of 
the meta*stcmum is dilated at the base so as to form a fairly largo but sliallow 
fovea. 

DiTHormus TmiNQuirxirs, n.sp. 

—Black, labrum, basal half of antennae (club infuscated) palpi and parts 
of legs more or less reddish or flavous. (Mabrous. 

Head evenly convex; with small, but rather sharp punctures; median line 
scarcely traceable. 'Eyes rather widely separated. Prothorcut more than twice 
as wide as the median longth, sides strongly rounded; with rather dense and small, 
but sharply defined punctures. Elytra subquadrate; with series of small punc¬ 
tures, on the sides set in deep striae. Length (cf, 2), 1.75—2 mm. 

Differs in the usual particulars of eyes, legs and abdomen. 

Hah .—New South Wales: Sydney and Oomo (A. M. lasa). 

Slightly larger and more i?ompact than D. mgam, and clytTfll punctures almost 
the same, but prothoracic punctures slightly smaller, and all parts of the upper 
surface shining and nowhere shagrecned or opaque; the prothoradc punctures are 
much smaller than on D. rotund^forms, and the legs are paler. There are dense 
and sharply defined punctures on almost the whole of the under surface. The 
knees, tarsi, and hind femora are usually darker than the rest of the legs, some¬ 
times the hind femora are only partly dark, occasionally the tibiae are scarcely 
paler than the tarsi. 


Ditropidus rufimantjh, ll.gp. 

<f. Black; clypeus, lalirum, most of inter-ocular space, basal half of an¬ 
tennae (the club infuficated) palpi, front legs (knees infuscated), middle and hind 
tarsi more or red. Under surface and legs with very sparse pubescence. 

Head Bubopaque; with amail and fairly dense punctures; median line lightly 
impn^sed. Eyes rather widely separated. Pr/>^^>ra^ about twice as wide J the 

S;:“ •“» 

?*'^Differs in being more robust, eves more anart iiifor nmtiaw i 

puuoturoB of elytra smaller, front 
than bind ones, and abdomen larKer, more convex, and with a l«ri», 

ffoft.~Sonth Australia: Mount r.ofty (A. M. Lea) 'ovea. 

In some respects fairly close to the description of D.'fa6i4au, but «Kia« 
dark, on the head of the fetnale only the latonm is paJ^TA^oTtS^^ 
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ternum ains not pale, an<l five jointa of the antennae are dark; the clothing and 
punctures also do not agree with the description. Only one specimen of each sex 
was obtained, and it is probable that the colours of the legs are variable. 

Ditbopiptjs scclptipknnis, n.sp. 

d*.—Black; muazle, basal half of antennae, palpi, and parts of legs more or 
less fiavous. Under surface and legs very feebly pubescent. 

Head opaque and with small punctures; median line lightly impressed. Ey^s 
large and close together, the distance between them liardly more than half the 
length of the basal joint of antennmi. Prothora^ more than twice as wi()e as the 
median length, sides strongly rounded; with rather small but sharply defined 
punctures in middle, becoming laarger and crowded on sides. Elytra short; with 
rows of rather large punctures, on the sides and apical half in diHtin<?t striae. 
Abdomen with a vague apical depreasion. Front leys slightly longer tlian hind 
ones. Length, 2.1 mm. 

Hali .—Western Australia: Geraidton (A. M. Lea), unique. 

Approaching the D. jaaohyi group, but the punctures on the medio-basal half 
of the elytra, although in quite distinct rows, are not in deep striae, on the sides 
tile interstiet^e between the striae are carinated. The tarsi, tro<dianters, front 
tibiae and baae of front femora are paler tlian the other jmrts of the legs, which 
are more or less deeply infiiscated; the pygidium is of a deep black, and the elytra 
in its vicinity seem dark brown, although from above they seem to ho polished 
black throughout. From above the acutellar lobe seems to be entire, but from 
behind it is seen to be slightly notched. 

DiTROPIDUM SITBSUTITBAUH, H . Sp . 

A. —Black, upper surface with a vague metallic gloss; labrum, basal half of 
antennae, palpi, tarsi, front legs (knees excepted) and parts of midtlle and of 
hind tibiae more or less davous. Glabrous. 

Head shagi’eened and with minute punctures; nuMlian line lightly impressed. 
Eyes moderately separated, their distance apart slightly more than the lengtli of 
basal joint of antennae. Prothoras about thrice as wide as the median length, 
sides strongly rounded, scutellar lobe shorter tJjan usual; punctures very small. 
Elytra short, rather strongly narrowed posteriorly; rathtu' strongly striated, the 
striae becoming smaller towards suture, and towards the biise near the suture 
represented by rows of punctures. Length, 1.76 mm. . 

Hab .—New South Wales; Tweed River (A. M. Lea), nnitpu*. 

The elytral striae are much as iti the pre<^edmg species, but their contained 
punctures are much smaller, the eyes are also more apart, so that the divergence 
from the D. jacobyl type is still more apparent; at first ghirufe the species seems 
close to D. hremoollis and J). vkar^ms, but the striae occupy the whole of the apical 
half of the elytra, instead of being conftniHl to the sides. The’basal segment of 
the abdomen, and the whole of the metasternum, have dense and small, hut sharply 
defined punctures. 

DiTiJorairs brunkeipekkis, n.sp. 

cf.—Black, in places with a slight metallic gloss, but bead distinctly coppery; 
elytra dark brown, becoming paler at apex and sides, the suture narrowly black; 
labrum, basal h^£ of antennae (club infuscated) and legs more or less flavous. 
Glabrous. 



4(H) r»fia*c»iTO<>x8 of iirKw tsvsatm of i.osTiuirUj< 

Head skagreeued but with fairly (Ustinot punctures; median line faint and 
becoming feebly foveate between eyes. Eyes moderately separated^ the distance 
between them about e()ual to tlie length of three basal joints of antenniie. Pro- 
thorax more than thrice as wide bs the median length, sides strongly rounded, 
median lobe unusually short; punctures very small but from some direcstions rather 
aharply defined. JSlptra about as long as the basal width, apical half rather 
strongly rounded; with series of punctures of moderate size, set in deep striae on 
Jthie sides, and lighter ones posteriorly. Abdomen with a shallow apical depres¬ 
sion. Front legs slightly longer than hind ones. I.iength (<^, ?), 1.6—1.76 mm. 

$.—Differs in having eyes more apart, front legs no longer than the bind 
ones, and abdomen with a large apical fovea. 

Uab .—Weetern Australia: Swan River and Kcrridale (A. M. Lea). 

A short rounded species, with elytral striation approaching the species of the 
i). jocohpt group, but the striae on the medio-basal portion giving place to rows 
of punctures, the eyes are also more apart- than in any species of that group. The 
intereoxal process of the mesostemum is larger than usual, and witli punctures 
much as on the prostemal prooess. 

ELAPHODKa KlfIZOmoiDEH, U.Sp. 

2.—Black, elytra with a purplish gloss; labrum, antennae (club mtu’c or less 
infuHoated), palpi, abdomen, and ports of coxae and of torsi reddisfa-flavous. 
Moderately densely clothed with somewhat golden pub(>Kcenee, becoming shorter 
and sparser on under surface and legs. 

Head with dense and sharply defined punctures; median line fairly distinct, 
Prothorax more than twice asoinde as the median length, sides strongly narrowed 
in front; punctures about the size of those on head, but less crowded. Elytra 
rather short; punctures larger and less crowded (although still fairly dense) than 
on prothorax, only the marginal stria on each side distinct. Abdomen with a very 
large apical fovea. Length, 3.25 mm. 

Hah, —Now" South Wales: Dalmorton, in March (A. M. Lea), unique. 

The pubescent body and fairly long club seem to indicate that this species is a 
member of Elaphoden rather than of DUropidus, to which in conswiuenee it has 
been referred. At a glance it resembles Rhdzohim veniralh, of the CoccimUidae, 

EnAPHOOKS llAEMORttHOmUS, 11. Sp. 

Black; muzzle Xi«<^liiding a subtriaiigulsr space to between the eyes), 
antennae (club infuscated), tips of elytra, abdomen and logs red. With moder¬ 
ately dense and comparatively long \vhite pubescence, becoxning sparser and 
shorter on under surface and legs. 

Head shagreened and witij dense punctures, many of which are obliquely 
confluent; median line feeble. Frothorax more than twice as wide as the median 
length, sides strongly rounded; punctures .dense and sharply defined. Elytra ob¬ 
long; with rows of fairly large punctures, on tlie sides set in striae; interstices 
each with a row of distinct punctures.* Abdomen with a large apical fovea. 
Ixmgth, 3.76—4 mm. 

Hah, —Taamauia: Hobart (A. M, Lea). 

Strnctitrally and in appearance like the preceding species (and as with tlmt 
apecies it might alinost m wdl have been referred to l>*troptdtiw); but clothing 
not quite the same/logs and tips of elytra red, and punctures of elytra larger and 
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sedately arran^e^, those on the interstices are almost as lai’ge as those-in the 
regular rows, althougli not ao closely placed^ as a result the serien api»ear to be 
very numerous. 

Elaphodbs HAnmoiDKs, n.sp. 

cJ.—Head and prothorax reddkh with a (foppery gloss; muzzle, basal joints 
of antennae (the others blackish) prostemum, mesoKternmn, part of abdomen and 
legs reddish-ftavous, elytra pale flavous (almost ivory-white), with darker mark¬ 
ings and punctures, extreme hose, scutellum, metastomum, and part of abdomen 
black or blackislu Moderately clothed with short, whitish puhesfcncts but elytra 
glabrous. 

/feod with crowded punctures; median line feeble. Proihf/ra:r more than 
twice as wide as tlie median length; with dense hut not very large })uncture», 
becoming crowded on sides; with remnants of an impunetate luedian line; scutellar 
lobe scarcely visibly notched, Elptra sulmblong; witli rows of rather large punc¬ 
tures, in distinct striae throughout; interstices wnth very sparse punctures. Front 
leffs slightly longer than hind ones. Length (d*, ?). 2.25—2,5 mm. 

$.—Differs in being larger and more robust, under surface entirely pale, and 
in the usual particulars of the eyes, legs and abdomen. 

JIab. —Western Australia; Bridgetown (A, M. Lea). 

As the antennal club is but five-jointed this species cannot be referred to 
Polyachm ; as the prothorax is clothed and the joints of the club rather lax f liave 
therefore referred it to Elaphodett; at first glance it appeal's to belong to the 
Halticides, the resembinnee to some of the pale specues of Plevtroscelis ond tet Home 
small ones of Ampoda being (fuite striking. The markingn on the elytra are 
somewhat the colour of the preithorax, except that in some lights they have a 
purplish gloss; they are not exactly the same on both specimens; on tlie male on 
the left elytron they form an irregular j (reversed on tlie right) and a hjioI on 
tlie shoulder, on the female they are more diffused and (^oniK*ctcd togetlier; the 
punctures at firet appear to be infuscated, but are really slightly metallic. On 
the male the eyes are larger than on the female, and the distance between them is 
slightly less than the width of one, oh the female their distance apart is more than 
the width of one. 

COKNOHIUlSi LOKOICOHNIS, n.Sp. 

cf.—Black; muzzle, baaal joints of antennae and ]>arts of lej^^i obscurely paler. 
Under surface and legs scarcely visibly pubescent. 

Head with a few lai^ punctures in front. Eyes almost touching. Antennae 
considerably longer than usual in genus. Proihora.r not twi<H‘ as wide as the 
median length, sides strongly narrowed in front, with a fairly deep obIi<j[ue imprea- 
aion on each side about the basal third; without putudiuvs except on the margins. 
EAytra short; with rows of fairly large punctur-e«, bocoraing larger posteriorly 
and on the aides, and on the latter set in deef» striae. Front leys slightly longer 
than hind ones. Length, 2 mm. 

Queensland: Cairfis (Dr. E. W, Ferguson), unique. 

The eyes are as close togetiiey as on r. purvomger, but the antennae are de¬ 
cidedly longer aa^ thicker, and the oblkiue impmsions on the prothorax are fairly 
deep and ^stinetw; these characters also distinguish the species from (\ incoih 
etma. The antennae, when at rest, pass the base of the abdomen, the first joint 
is slightly longer than the second and third comhiued. the sixtli-eleventh an» sub- 
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equal, and each i» about twice the length and twice the width o£ the ££tb» The 
elytra have a vague bluish gloss. 

CoENOBius snesus, n.ep. 

c?.—Black or blackish; muzzle, five banal joints of antennae and legs (parts 
of tarsi infuscated) more or less flavour. Under surface and legs scarcely visibly 
pubescent. 

Head with rather coarse punctures. Kyes large and close together. An¬ 
tennae moderately long. Prothorasc at apex scarcely as wide a.s the median length, 
a distinct oblique or slightly canned impression on eatdi side of the base, in front 
of which the surface is rather strongly gibbous; witli rather coarse punctures 
throughout, dense in the middle, crowded on the sides. Elytra slightly longer 
than wide; with rows of large punctures, in distinct striae throughout. Length 
(cf, $), 1.7&.«2 mm. 

9 .—Differs in being mow robust, most of protliorax, elytra and under surface 
pale, eyes more apart, antennae and legs smaller, and abdomen with a large apical 
fovea. 

JIab .—New South Wales; Sydney (A. M. l^a). 

A small species very variable in its colours, but readily distinguished from all 
others of the genus by its dense ami coarse prothoracic punctures, and by the rows 
of elytral punctures all being in distinct striae, of which the lateral ones, however, 
are deeper thaj» the others. There are seven males before me and six females; 
of these the males scarcely differ in colour, except that the tip of the abdomen is 
reddish on some specimens, but not on others; but no two females are exactly 
alike,, one is not much paler tbAn the males, but they usually have the prothorax 
dull red, except for a narrow black basal margin, and elytra flavous with the suture 
and a variable extent of tbo base (on one specimen a nairow black basal margin 
only) black, the metastemum and middle (transversely) parts of abdomen are 
more or less deeply iufuscated, the rest of the under surface being flavous. On 
most of tlie specimens the second joint of antennae is distinctly darker than the 
first and third. 

C0EN0B3US INSUMOOLA, U.Sp. 

(J.—Black with a metallic gloss, more distinct on head and prothorax than 
elsewhere; elytra piceous-brown, the tips paler, antennae (a vaiiable number of 
joints of the club iufuscated) and legs (femora more or less deeply infuscufced) of 
a rather dingy flavous or testaceous. Under surface and legs minutely pubescent, 

Head with rather dense and sharply defined punctures. Eyes large and 
close together. ’Prothorax about twice as wide a« the median length, sides strongly 
narrowed to apex, with a sliallow oblique impression on each side directed to the 
middle of the scnt^lar lobe; punctures dense and sharply defined, but not very 
large in middle, becoming coarse and crowded on sides. Elytra briefly sub¬ 
oblong; with rows of distinct punctures in rather narrow striae, but on the aides 
striae deeper and wider. Length {d*, ?), 2—2.5 mm. 

S.—Differs in being larger and more robust, much paler, eyes more apart 
(the distance between them almost equal to the length of the basal joint of an¬ 
tennae), punctures smaller, antennae and legs shorter and abdomen more convex 
imd with a large apical fovea. 

Hah .—Western Austratui: Pelsart Island (A, M. Lea). 
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Ajb the antennae have a six-jointed dub, the are close together, and the 
seutellar lobe not notched I have referred this species to Coenohm, despite the 
shape of its prosternal process: its posterior end is outcurved instead of slightly 
incurved to the middle. From the preceding species (wbosc prostenial process is 
normal) it differs in being metallic, in having the prothorax less gibbous in front, 
with much smaller punctures, although the discal ones are sharply detlned, and 
elytral punctures distinctly narrower than the interstices instead of wider, as on 
at least the males of that species. Six males before me are practically identical 
in coioiii*R except that on two of them the median interstice on each elytron is 
slightly paler than the adjacent ones; four females have tlie elytra (except the 
shoulders and extreme base) and legs entirely pale, and the prosternum, mesos- 
tornum and two basal segments of abdomen obscurely reddish; two of them also 
have parts of the prothorax and of the muzxle obscurely reddisli. 
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ORDINARY MONTHLY MEETING. 

29th Septkmbkr^ 1920, 

Mr. J. J, Fletcher, M.A., B.Sc., President, in the Chair. 

Mr, HBmiKRT CHARnKS FurbT; Linwood Avenue, Killare, and Dr. Edwin Thbo- 
VHiLUs Jesse Ick-Hkwtns^ Bunedoo, were elected Ordinary Members of the 
Society. 

The Preaident made regretfiil reference to the death of the Rev. W. W. 
Watts. 

The Donatitins and ExeliangeH received since tiie previous Monthly Meeting 
(25th August, 1920), amounting to 6 Volumes, 89 Parts or Nos., 4 Bulletins, 2 
Reports, and 1 Pamphlet, received from 36 Societies and Institutions and one 
private donor, were laid upon the table. 

KOTBB AND EXHlBHrS 

Miss Hynes exhibited a very symmetrical concretion from Natal Downs Sta¬ 
tion, about 90 miles inland from Charters Towers, Q. 

Mr. E. G. Jacobs exhibited specimens of Epiicris purpurascens showing 
perfectly doubled dower®. The plant from which these specimens were collected is 
growing naturally» beside one or two plants showing single fiowers only, on a 
stony ridge at Hyde. 

Mr. E. Cheel exhibited two living plants of Erigeron, which had been re¬ 
garded as forms oi^ one species, namely, E, Umfulim^ as recorded in these Pro¬ 
ceedings, xliii., 1918, p. 610, but which on investigation seem to be identical with 
specimens in the National Herbarium lal^elled Cmiyza Eandinii Bonnet (Bull. 
Soc. Hot, Fr., XXV,, 1878, p. 2<18). Another specimen from the Eastern Pyrenees 
labelled (Janyza aliMma Ch. Naud. et. 0. Debx. seems to be scarcely distinguish¬ 
able from C, Naudinii, but as the works describing these species are not available 
in our libraries, tlie cUfferences between the two species cannot bo settled. 

He also exhibited specimens of a wild »trawi)6rry, Fragrana inrUea Andr., 
from Siunmer Hill, which is also spreading rapidly on the Bellingen River in 
Paspalum paddocks. Specimens from the latter )>lace wei'e brought in for deter¬ 
mination by Mr. B. Boland. 

Mr. W. F. Blakely exhibited specimens from the National Herbarium of a 
supposed hybrid form of Boronia serrulata Sm., x s. florihunda Sieb., and a 
^’ariety of R. H^rruUita, both from the Hornsby district. The leaves of the hybrid 
closely reeemble those of B, serrulataj and are nearly all wmple; some, howover, 
are binatc, others temate on tlie same branch. The infloresi^ence is axillary and 
terminal, wdiile the flowers are solitary and cymose, but do not vary essentially 
from those of setr^tJata^ As most of the important characters agree with 
those of B» $errulata the evidence points to it being the seed bearer. Thi« form 
is almost identical with the one exhibited by Mr. «l. H. Maiden, on belialf of 
Mr. T. Steel (these Proceedings, 1906, p. 566), but differs from the Bpecimen 
exhibited by Mr. A. A. Hamilton (these PrtKjeedings, 1915, p. 419) in the 
majority of the leaves being simple. 

Boronia serrulata Stn, var., a virgate plant about 18 inchee high; young 
shoots minutely tomentoee; leaves Janoeolate, acute, slightly orenulate, 12 
long, 3*4 mm. broad; bracts, sepals and petals mote acuminate than in the normal 
B, »errulata Sm. It differs from B. serrulata Sm. in the narrow lanceolate leaves 
and relatively smaller flowers. He also exhibited a white form of Boronia /loW- 
hmd 0 Sieb., which, as far as be Could ascertain, had not been previously recorded. 

Mr. C. Hedley gave a short account of the work of the Pan-paciflc Sdeuoe 
Congress held at Snnolutu in August. 
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Introduction. 

The ipieouH rocks of the Currabiibula distriet are ol' interest, both on account 
of the variety in type^ond in mode of occurrence which they present; and because 
of the striking resemblance which many of them bear to the volcanic rocks of 
Carboniferous age in other parts of the State; and particularly to the extensive 
series which form so important a part of the Carboniferous area at Clarencetown, 
Paterson, Heaham and elsewhere in the Hunter River basin; about UK) miles away 
to the S.S.E. of Currabubala. 

Igneous activity appears to.have begun in this area during the Burindi epoch, 
and was confined, so far as is at present known, to (^xp)osive outbursts: no out¬ 
crops of massive volcanic rock have been found, Imt fine-grained tuffs occur at the 
top of the Burindi Beds, The display of igneous activity, however, culminated 
(bring the laying down of the Kuttung Series and continued apparently right 
to the close of the Carboniferous period. 

The chronological sequence of the igiuanis rocks can never be determined with ’ 
the same accuracy and definiteness with which it (mn be established in the more 
southern areas, for the reason that the series is partly extrusive and partly in¬ 
trusive, and so mutual relationships can often not be observed. This must also 
render the pimse stratigraphical position of some of the rocks a matter of un¬ 
certainty; for example, the great series of pyroxene andesite sills, which are so 
important both phywt^aphieaUy and petrologically in the area, have been found 
intrusm only into the Burindi Beds and the overlying ‘‘grits,” bo that their exact 
time-relations to the conglomerates and glacial beds of the Kuttung Series cannot 








406 OBOLOGY AKP PBTBOUKJY OF THIp OKiSAY SBBPBNTINK BELT OY K.S.W.^ 


be established, except indirectly thr<»ugb the of the Martinis Creek type of 
imdesite (M'hich presumably is closely connected with ilic pyroxene andesite) being 
found at Worris Creek Gap among the conglomerates. 

The earlier and more acid portions of the series appear to have been ejet^ted 
largely in fragmental form, and are now represented by the toffs which occur so 
abundantly at the base of the Kuttung Series, and resemble very closely those 
found in the Hunter Valley. This tendency of certain of the acid rooks to form 
pyroclastic material has been noted and commented on by Flett (47) and others. 
Jt is exhibited in this State at the base of the Devonian at Taemas, near Yass, 
and it appears as a constant feature of our Carboniferous vulcanicity. Probably 
it is in some way connected with the viscosity of the highly alkaline magmas. 

At intervals during the deposition of the tuffs (which continued during most 
of the Kuttung epoch) small flows of basalt were poured out, and there were also 
local eruptions of soda rhyolite and associated tuffs. 

The most important and definite manifestation of volcanic activity took place 
subsequent lo the deposition of the Kuttung Series, when there wore extensive 
. outpourings of basalt, with tuffs and agglomerates, succeeded by widespread intru¬ 
sions, and probably extrusions, of magma. Of theso we have evidence in the ‘sills 
and dykes (d’ dolerite, hornblende and i>yn>xcne andesite, and, lastly, of trai hytoid 
kcratophyi*es. 

It is here asstimed that the sills, dykes, and <»ther intrusions which are found 
so extensively about the <iistrict were closely connected if not actually synchronous 
with the igneous activity of which the Warragundi volcano was one expression j 
the field evidence, as well as the petrological study of the rocks, tends to justify 
this assumption, ^ 

The petrological examination of the rocks has been carried out on material, 
the bulb of which was collected by Benson during tbe progress of the field-work, 
and the ffeld-relations as determined by him have been accepted. 

Extrusive Bocrs. 

Tuff^i of the Burindi Beds, 

A comprehensive study of these has not been miulo, but specimens have been 
ccdlected and examined from the railway cutting in Portion 34, about li miles 
north-east of the railway bridge over Currabubula Crt^ek. Here the mudstones 
and tuffs have been invaded and indurated by a sill of glassy andesite, and an 
interesting though complicated section is exposed. 

The tuff itself is an extremely hard, compact, siliceous-looking rook with a 
short and subeonchoidal fracture. Under the microscope it is seen to be a 
keratophyrie tuff, consisting of a microfeisitic or cryptocrystalline matrix thickly 
set with angular chips of felspar. These are of pure albite and vary much in 
size, the bulk of the fragments being very minute indeed, while the largest are 
not more than .6 mm, long. This felspar is a good deal kaolinized and the rock 
as a whole is slightly stained with limonite. Quartz could not be detected with 
certainty, and ferromagnesian minerals are absent. There has been some siliciflca- 
tion, indicated by little aggregates of chaleedonic quartz-granules. Just where 
the andesite has invaded it, the tuff grades into a type crowded with angular 
fragments of a hard buff or <uream-eoloared porphyritic rock. These grade from 
pieces about 14 inches in diameter down to the minutest chips. It i« evident, on 
examination with the microscope, that the rock has undergone a certain amount 
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of contact metamorphianti. Angular aggregates composed of liny eholcedonio 
quarU-granules are numerous, and the rock is crossed with veinlets of the sadlie 
materiiil, while many of the rock-frag^nents included in the tutf have been devitri- 
fied. These fragments include examples of a trachytic rock, as well as tlie por- 
phyiitic rock already mentioned. This latter proves to be kcratopliyrc; the only 
phcnocrysts recognisable microscopically being albite; a few aggregates of chlorite 
and quart;! may possibly represent original pyroxene. In the larger fragments 
the glassy base has been completely kaolinixed and is eharat^terised throughout by 
well-marked perlitic cracking with traces of devitrification; in the smaller frag¬ 
ments the base has completely denitrified into spongy-looking fol spat hie pmlcrial 
with a lower H. 1, than Canada Balaam. 

Underlying the andesite sill there is a tuff (1455) of rather miusual constitu¬ 
tion, consisting «s it docs for the most part of albite, pyrt/xene ami fragments of 
trachytic rock. The felspar is generally fragmental, hut in some cases shows 
almost perfect square sections. It often contains inchiHioiis of apatite needles 
and of chloritio material, which at times aaBumes the rounded outline characteristic 
of incliiKions of glassy base. The p 3 a'oxene, which is mostly augite, with a little 
hypersthene, still retains in a large measure its stout pfismatic huhit, although a 
good deal cracked and somewhat altered. The rock fragnumts arc small, noiuj 
being more than 3 mm. in diameter. Almost all of them have trai^hytic fabric 
and are porphyritic in columnar albite. A few are partly glassy. The inter- 
Btices of the rock are filled mostly with chlorite, hut some parts of the matrix 
appear to consist of an extremely fine-grained traeliytic hypocrystalline rock, and 
here and there are evidences of silieificatioii. The rock may he termed a pyroxene- 
bearing keratopfayre tulf. 

In view of the fact that the albite of many basic rocks is s(H:ondary and that 
many keratopbyres must 1)0 regarded as albitizwi porphyrites (49), it is priqier 
to inquire into the possibility that the albite in the rocks under discussion may be 
secondary. As far as can be observed there is no positive evidence that albitiza- 
tion has occurred. Neither are there traces of still unaltered basic felspar (50), 
nor <loea the albite exhibit a suspicious clearness (51), nor yet is it crowded with 
epidote and other alteration products, such as mv mighi expect in the endogenic 
albitization of a basic felspar. The albite then may fairly be considered u ju-hnary 
mineral, 

FeUpathic Tuffs of the Kuttufip /SVn>-s. 

These form an extensive series of gritty-looking nx^ks constituting much of 
the Kuttung Beds and intercalated vcith the couglomcratos. Megascopically, a 
typical specimen obtained from the Main Felspathic Grit is pinkish-grey in colour, 
composed mostly of small fetepar chips and crystals, both pink and white, and sub¬ 
ordinate quartz, with a few dark minerals, all embedded iii ix greyish matrix. In 
thin section the tuffaceous cliaracter of the rock becomes apparent. The dominant 
mineral is orthoclase, in crystals and fragments averaging about 1 mm. and much 
kaolinized; there is a minor amount of plagioclase, mostly albite. Quartz, of the 
type found as pbenocrysts in voleaxiic rocks, is fairly abundani, mostly as frag¬ 
ments but often retaining traces of crystal form and showing corrosion and stony 
inclusions. A few small pieces of augite, hornblende and ilmenito are also seen. 
Of lava fragments there are many, mostly glassy and often pumiceous, sometimes 

possessing fluidal or Bpherulitio fabric. 
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All thes« constituents are compacted together and set in a brownH$tained wn- 
i^olvable matrix containing uiimerous tiny chips of quartz, i:'elH|>ar and pumiceous 
glass. 

Interhedded Flows md iw the Kuttunff Series. 

(a) Soda rhyoUtee md tuffs. Jnterbedded with the Kuttung Series are what 
appear in the field to be rhyolitic flows or tuffs. Thf'se form a series of striking 
outcrops on the right bank of Rocky Creek in Portion 322. Three specimens 
have l^eu sectioned and examined, and tliey prove to be soda rhyolites or soda 
rhyolite tuffs. Tlie rocks are fragmental wholly or pailly, but it is not clear from 
a microscopic examination whether they should be clnssed as tuffs or (^»tteutially 
massive volcanic rocks with a great deal <»f tuffatfcous material included, 

1483 from the eaat end of Portion 273, CurrabubuJa, is in hand-specimen a 
light greyish-green rock with a dull felspathic-looking groundmass containing small 
phenocrysts of felspar and quartz. Under the microscope the quartz is seen to 
be fragmental and much obrroded, as is also the felspar which is pure aibite of 
the variety known as checker-albite. The gnaujdmass is largely cryfdoci'ystftUiim, 
is free from flow*atructure, and in addition t<> little gi-ains of felspar and quartz, 
contains large numbers of remains of collapsed pumice in tlie shape of little cus¬ 
pate bodies now devitrifled and represented by strings of chairedonic (piartz 
granules and little prisms of dear aibite. There are also little irregular pockets 
consisting nioatly of granules of clear secondary aibite. A few Aery small 
rounded vesicles are filled with the dialcedonic quartz and chlorite. 

1634 from Portion 322 is a green, har<l, clensc lithoidal rock recalling in a|)- 
pearance some of the Pokolh^ rhyolites. There are ])heii(K*ry8t» of quartz up to 
1 mm, in length, originally idiomorphic but now much shattered and corrcHlcKl, 
and with inlets and indnaions of grqundmass; also fragments of pure aibite up 
to 2 mm. long and a good deal shattered. Tlie groimdmaas consists of small 
ehips of quartz and felspar and numberless pumice fragments, in a crypto- 
crystalline base in which there are occasional streaks of glassy material. A little 
apatite is present. The groundmass of the rock contains incluaiona of rhyolitic 
rock, the largest being of fiuidal filbric, and porypbyritic in quartz, orthodaae, 
and aibite. 

Specimen 1536 (PI. xxv., fig, 1), desmbwl as a “fiow breccia from Portion 
322, Currabubula/' looks more distinctly like a tuff than either of the others in 
hand specimen; it haa a hard stony base of pale green colour, in which can be seen 
tiny fragments 4>f quartz and of white and pink felsjuir, as well as larger dark- 
coloured indusions of rook. Tlve imcrosco]>e shows it to be composed of abundant 
small fragments of quartz and felspar and devitrified pumice with chips of fluidaJ 
and sphenditic rhyolite, set in a cryptwrystelline base containing little neste of 
secondary quartz. The quartz fragments are angular and corroded; felspar com- 
prises aibite and orthoclase, the former predominating and both a good deal de¬ 
composed. The rhyolitic inclusions are sometimes ranch chloritized, and the fiow- 
lines are indicated by strings of secondary quartz granules. What appear to 
have been cavities are now lined with tiny prisma of clear quartz and filled with 
a colourless zeolitic (t) subatanee stained in imtches with haematite, 

(h) Batfcdik $ 0 ek(t. In Portions 67 and 5% Cun'abnbula, there is a ama^I 
flow (1487) of peowliar type (PI. xxv„ %. 7). In hand-specimen the roOk is dark 
greyiftii-hrown and aphanitic, wHh a very few awall felspar phenocrysts ahowing, 
Microscopically felspar is the only fresh eonstituent, in laths about 6 mm. long> 
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witli frayed endu. Maasurementa iadieate acid andesiuot about AboB Anar. There 
is a second crystaJliaatian of mieroiitic i^Ispar pviiig approximately straight 
•extinction, which would point to oliguclase. This fonns a kind of mesostasia of 
eub«variolitic aspect. The epacee between the felspars arc tilled with a confused 
mass of chlorite, some of which is pseudumorphmis after a mineral giving rect¬ 
angular sections, possibly pyroxene, while the rest is just interstitial and may 
represent original glass. It is sprinkled with rod dike microlitio iron-ore. Car¬ 
bonates arc present in fair amount, both as little interstitial patchen and also, with 
quartz, tilling a few vesicles. The rock may provisionally Ih- termed an andesme 
basalt, though probably more acid than normal ba.Halt. 

Specimen 1446, collected from Portion 57, a little south of the andesine basalt 
just mentioned, is possibly from another interbedded flow. It is typically basaltic 
in appearance, blni«h-black, very compact and with a rutiur lim'kly fracture. 

In thin section it is hypocrystalline intersertal and very fine grained. Laths 
of bytowuite, varying from a length of .76 mm, down to microlitie iUmensions, 
and slightly altere<l, are distributed through a matrix <M>mpofied of pyroxene and 
magnetite. The pyroxene i« a Imght yellow-green colour and occurs in dense 
masses of extremely tin^, rounded, and almost equidimensional granules and 
crystals. Some of these are distinctly pleochroic and have straight extinctioii, in¬ 
dicating hypersthene, but the bulk of the pyroxene is augite. There is flban<lance 
of magnetite as tiny crystals and locally as clouds or patches of fine dust. 

The relative proportiona of the different constituents vary very much from 
point to point in the slide, but on the whole felspar probably predominates, with 
pyroxene and magnetite in the order given. There arc fairly fre<iuent irregular 
small patches of altered brown glass into which felspar and pyroxene crystals 
protrude, and in the neighbourhood of these pabdms minerals may be rather largr^r 
and more idiomorphk than usual. Minute apatite needles are sewree. Occa- 
'sional aggregates of magnetite with some indetenuiunte rrmlerial, tip to 2 nun. in 
length, appear to be pseudomorplis, possibly after olivine. Tliis may l>o called a 
hypocrystalline intersertal basalt. 

Basaits of the TT^erris Series. 

For the most part the rocks are very decomposed, nud enly one specimen 
(1610) was available for sectioning (PI. xxv., fig. 9). This was obtained from a 
well in Poition 239, at the head of Anstey^s Creek. It is a ratljcr w(>atl)ered, grey, 
iine-grained rock, amygdaloidal in structure, the vesicles being filled KometimcH with 
calcite and sometimes with white or colourless /.eoliles. thider the microscope 
the rock is seen to have suffered considerably from suj’face alteration, The prin¬ 
cipal eouBtituent is a plaj^oclase, in laths averaging alwnt .8 ram. long which 
are at least as basic as lahradorite. There are occasiimal tracas of parallel orien¬ 
tation, and the interspaces between the felspars arc filled largely with nugite which 
is interstitial rather tVmn ophitic. It is of a greyislvUrown colour, ver\^ faintly 
pleochroic, and has magnetite plentifully distributed through it. What were pro- 
])ably small crystals of olivine are now represented by uggregetee of serpentinous 
mgtterial always rimmed with translucent haematite. Evi<Uratly the original olivine, 
if such it was, was highly femferous. Further alteration of the rock is indicated 
by interstitial patches of fibrous radial green chlorite. Tlie amygdoles are tilled 
with quwptz cr^als and excite, or with ealcite and a zeolite which may be eha- 
barite. 
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Intrusive Rocks. 

Trockytoid Quarijs Keratophyren. 

The rockw detwjvibed in the account of the field-geology as felaites, tx'achytea, 
etc.; forming sills, dykes and other intrusions, fall, with few oxceptions, into the 
keratophyre class, although varying among "fhemselves in details of texture and 
mineral constitution. The variations are fairly regular, so that subdivision is 
rather difficult; and it will \w l)esit perhaps to mention the general raineralogical 
features of tlie series before proceeding to more detailed description, 

The series as a whole has been called the trachytoid quartz keratopliyrcs to 
distinguish them from the soda rhyolites, from which they differ in texture, mode 
of occurrence and most probably also clieinica! composition. 

As no essential did'ereuees were found Indween the rocks composing the dykes 
directly emanating from the WaiTagundi volcano and those fanning the sills and 
dykes cutting through the Kuttixng 8erh?s elsewhere in the area, all have l)een 
grouped together. 

Megasoopically the rocks are fairly compact, occasionally slightly vesicular, 
and varying in colour through buff, pink and pinkish-grey to dark greenish-grey. 
The majority of tho specimens have phenocrysts of pink or wdnte felspar i^angiug 
up to (J mm. in length; in other eases the phenocrynts are small, while in certain 
types they are entirely absent, 

Microscopically the rtjoks are all holocrystalline; the grain-size is line to very 
due, and the fabric may be traehytic or orth<»phyri<^, with or without diixion struc¬ 
ture, or again no dednite fabric may be recognisable. Of the minerals present 
acid plagioelase is by far the^ most abundant and important. Accurate deter¬ 
minations of composition were generally most difficult and sometimes quite im¬ 
possible owing to alteration and fineness of grain, but there appears to be a varia¬ 
tion from pure or almost pure albite in certain members of the aeries to oligoclase 
in others. The felspar may be zoned, with apparently an oligoclaso kernel and 
an albite rim. It is possible that the variation in habit of the felspars is to 
some extent a function of their chemical composition, tlie slender, almost aeicular, 
crystals of oligoidase being contrasted with the stumj>y prisms of the more albitie 
rocks. The extent to which orthoclase enters into the rocks is doubtful. In some 
it is certainly present, in others, especially those cont.fliniug the more acid plagio- 
clase, it is undoubtedly absent, while in others again its presence cannot be de¬ 
finitely determined. It is probable, of course, that orthoclase molecules exist 
to a small extent in solid solution in the }>lagioclase. 

Quartz is perhaps the mineral next in importance after felspar; it is almost 
always intoratitiaJ, hut in two cases its occurrence is peculiar and gives the impres¬ 
sion of early erystallisation. Rarely it encloses the felspar in niieropoikilitic 
fashion. The proportion of quartz varies' very much in the different roejes, but 
does not appear to be correlated with tho fluctuation of any other conatitnent 
save possibly the iron ore. The latter varies considerably in amount, both mag¬ 
netite and ilmenite being present. 

Primary ferro-magnesian minerals are comparatively scarce; certain of the 
rocks must have been entirely devoid of them, while in others the occurrence of 
chlorite and other secondary material indicates that some dark minerals were once 
present. In a few rocks tlie original biotite, hornblende or pyroxene still re¬ 
mains. The prosenco of tl»e last two points to a genetic eotmeotion with the an- 
desites. Apatite in small amounts is a fairly constant constituent. 
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Many of the more albitic types are characterised by orthophyrie fabric. We 
may take as an Example 1498, from a dyke in Duri Creek, S.E. of Duri Peak, 
cutting through the Kuttung grits and conglomerates. Phenocrysts of albite up 
to 3 mm. long, sometimes aggregated in glomero-porphyritk fashion, are set in a 
matrix of stumpy prisms of albite averaging about .25 mm. long and at least 
as acid as Aboo Anio in general composition. The spaces between these are filled 
with quarts, which composes about 10 % of the rock. The felspar is much 
kaoliniml and stained with haematite, and displays a narrow clear him round a 
decomposed kernel. Tiny crystals of magnetite are fairly plentiful and little 
apatite needles and biotite flakes are infrequent. 

Another rock (1499) resembles 1498 cxct^pt for tlic presence ol' deftnite ih 
menite much ieucoxenised, and that the biotite is chioritized (Pi. xxv., fig. 4). 
This rock occurs as a sill which passes into the dyke from which the previous 
specimen was taken. Another specimen (1530) from the same dyke differs in 
the higher proportion of iron ore and in the smaller amount of biotite, which is 
represented by a little chlorite. 

A dyke which occurs in Portions 240 and 178 may be conneided with the 
Warragundi volcanic centre, and belongs to the orthophyrie type, differing from 
the rocks just described only in having slightly coarser textun* and lia\nng more 
interstitial chlorite. 

A much more basic though allied type is 1528, from a dyke 24 yards wide, 
half a mile north of Portion 1. This has a muc?b highw* proportion of iron ore 
than the others, while ferro-magnesian minerals are represented by abundant 
augite. The grain-size is coarser, too, the felspars averaging about .0 mm. long, 
and the rock is non-porphyritic. Felspar {Aim Anr)) is slightly zoned, and has 
the usual clear rim round a decomposed kernel. The interspaces between the 
felspars are filled chiefly with abxindant pale granular ungito, iron ores and very 
subordinate quartz. Augite and magnetite arc also included in lelspnr. Tiny 
apatite ui^edles are fairly numerous, while chlorite is ((uite conuuon, often (Itling 
cavities. 

In 1494 (dyke crossing Rocky Creek) and 1490 (dyke in the S.E. of Portion 
11), the texture is finer than that of 1498, and there is rather more elongation of 
the felspars of the base, although their genespol composition is still very acid, about 
Abftn Ann. Ilmonite is fairly plentiful, and may appear among the phenocrysts. 
The felspars are much replaced by carbonates, but the ro<*ks were ex'idcntly devoid 
of ferro-magnesian silicates, Vc.sioles in 1496 arc tilled M'itli calcite, and partially 
lined with little quartz prisms. 

These two rocks may very probably represent dykes radiating from AVarra- 
gundi. A dyke (1511) from the N.E. comer of Portion 70, Werric, has much 
in common with them, but has rather more iron ore and retains chloritic pseudo- 
morphs after hornblende. 

There are a number of very fine-grained rocks (1437, 1514, 1529) consisting 
mostly of lath-shaped or aoicular felspars, apparently oligoclase, and exhibiting a 
more or leas perfect tracbytic habit, Ortlioclase is flometirnes associated with the 
other felspar, generally in subordinate amount, but its presence is not always 
reoignisable. In all of these there is practically no evidence of the former pre¬ 
sence of ferro-magnesian constituents, though magnetite is plentifully dusted 
throngdi the rock, Bmal] phenocrysts of oligoclnac arc present, and there is much 
alteration to kaolin and carbonates. Cavities are filled with cholcedonic <]uart 2 . 
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Priniaxy quartz is v^ry sparmgl^ pre»eixt^ and is practically aUseut in 1437, liock 
1515 is a very iin«-grained porphyritic type without tracbytiq arrangement of tbe 
felsparS; and is notable as being the only one of the series containing hornblende. 
In hand-specimen this is seen as fairly abundant rod-like phenocrysts up to about 
6 mm. in length. In thin seetion it is of a light brown colour and itirungiy pleo- 
ohroio. In addition to the predominant oligoclase of tlie rock, there is probably a 
little orthoclase as small shapeless interstitial grains. Quarts is fairly abundant. 

The rock (1448) from the Church Hill railway cmtting at Currabubula pre¬ 
sents some unusual characters. It consists largely ot* lathy oligoclase showing 
trachytic fabric, with subordinate orthoclase. Locally the grainsiae of tbe 
felspar may increase slightly and its habit may alter to a stout priamatic 
or to a granular form; this may be due to local variation in the water-gaseous 
content of the orystallixing magma. A large square-shaped seetion of labra- 
dorite, comparable with that found in the andesites, may be a xenocryst. The 
abundant iron-ore h in minute octahedra, rods and grains, some of it being 
titaniferous, judging by the freqimnt coronas of secondary spbene. Apatite is 
very scarce. The interesting feature of this rcK‘k is in the habit and disposition 
of the quarU, whieh ia present as optically continuous patches, enclosing the fel¬ 
spars in micropoikilitic fashion. It also fills what have evidently been drusy 
eavities, giving a pseudo-porphyritie appearance to the ro<»k (PI. xxc., fig. 2). 
In this cose the quarta, which may consist of two or more grains of different 
orientations, has its boundaries determined by the felspar-laths forming the ori¬ 
ginal walls, which often project into it. This <iuart* is to be regarded as of 
primary crystallization; it often contains tiny inclusions and may paas out with 
optical continuity into the poikilitic quartz. A few of the druses have been filled 
witli opal or with chalcedony, associated with little rosette-shaped bundles of 
chlorite needles growing on the walls of the cavity. One grain of opal includes 
a granule of ilmenite completely surrounded by a rim of swondary sphene. 

This rock, being the freshest in the collection, was selected for chemical in¬ 
vestigation, and the result of an analysis by Mr. H. Yat<^, B.Sc., is given in 
the first column of the table. 
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15.00 

n.76 

14.21 
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1.88 
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0.42 

NaaO .. .. 

.. 5.87 
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0.14 
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.. 0,47 

0.62 
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PaOn .. .. 

tr. 
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0.20 
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J. Traehytoid quartz k«ratopIiyre, Cliurch Hill, Currabubula. Analyst, H. 
Yates. 

II.* KUyolitc, Ancon Hill, Panama Canal Zone. Analyst, (I. Steiger. 

III. I Quartz keratophyre, Portion 175, Par, Nemingha, N.8.W. Analyst, W. N. 

Benson. 

IV. I Soda rhyolite, Paddy’s Sugarloaf, nr. Raymond Terrai^e, N.S.W. Analyst, 

W. A. Grieg. 

The analysis indicates tlie sodic character of the roek, although the OaO pex*- 
centage is rather high. It also points to the presence of about 10 % of ortho- 
clase, either as a detlnite mineral or in solid solution, in ther oligwdase. The cor¬ 
respondence of this analysis with that of the rhyolite from the Panama Canal 
Zone is very striking. Analyses III. and IV. have been inserted for contrast 
rather than comparison; there are evidently important differences between the 
Carbonifeiv/us rock and the Devonian quartz keratophyre from Nemingha, while 
the Paddy’s Sugarloaf rock, which is probably to be correlated, chemically as well 
as petroiogically, with the soda rhyolites of Rocky Creek, emphasises the difference 
between these rocks and tJie traehytoid quartz keratophyres. 

This Churcli Hill intrusion is an offshoot from or prolongation of a laccolitic 
mass invading the.Werrie basalt and forming a small hill about a mile west of 
Currabubula. The rock composing the intrusion differs but little from that just 
described, but shows some additional features of interest. The cavities in the 
rock have not always been filled completely with quartz, and open spaces may be 
left, into which project felspar crystals. These spaces may, however, be filled 
with calcite or more frequently with what appears to be a zeolite, having a R.I. 
of about 1.49, complex twinning, and a birefringence about the same as that of 
quartz. This mineral has evidently formed after the consolidation of the quartz, 
which it occasionally enwraps. Embedded in both quartz and zeolite are isolated 
little crystal aggregates of felspar and an occasional flake of rather palo-coltmred 
biotite. The conclusion seems warranted that the zeolite represents the last 
and the quartz the penultimate stage in the continuous proce-ss of rock-crystalliza¬ 
tion . 

The rock (1520, 1520) composing the laccolitic mass S.W. of Soma has some * 
features whicli mark it off from the foregoing types. It is very fine-grained, with 
a few small phenocrysts of oligoclase, and a groundmass composed mainly of little 
albite laths and quartz, with probably some orthoclase. In contrast to its usual 
habit, the quartz is characterised by distinctly squarisli outlines, sometimes with cor¬ 
rosion embayments, as though it was of early crystallization. It makes up about 
40 % of the slide. Bleached and ragged biotite and a little ilmenite are seen. 

An interesting rock is that found in a kind of sill etdting tlirougli a mass of 
Iclsite on Werrie’e Creek. The phenocrysts include, in addition to oligoclase and 
(?) orthoelase, infrequent chloritize<i crystals of augite and hypersthene. The 
groundmass is of stumpy oligoclase with some orthodase, abundant magnetite, a 
little pyrites and apatite, and a good deal of quartz and biotite. 

The presence of both rhombic and monoclinic pyroxene links up this rtx:k 
with the andesites. 


•Waahington'ii Tables (United States Qeol. Surv., Prof. Paper 99), p.281. 
tThese Prooeediags, 1918, p.e02. 
fWaehittgton'i Tables, p.l68. 
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^U4grt^ Tmchyte, 

Tiu; only potttali tracliyU: is 1500 from the 8,E. eornur of Portion 107* It 
is \'CJ'y sparingly niicro-porphyritic in orthodase, also predominates in tho 

fine-grained groundmasB. The felspar id in ill-fonned laths, much spangled with 
alteration-produ(?ts, and is accompanied by a Uttle acid oligodase. QaartE forms 
an imperfect micro-poikilitic setting to the felspars and iron ore is fairly abundant 
with a little apatite. A sinali amount of elilorite probably represents original 
biotite, 

Qmrtz Ijatite. 

Cbily one specimen (1495) of this rock type has been encountered, oc<!arring 
as a dyke near the centre of Portion 273, Currabubula, It is distinguished from 
the other felsitic rooks, from which it does not iliflEer noticeably in appearance, by 
tlie presence of a mote ba»ic plagioelaae. In thin section the rock is slightly 
porphyritic, the phenocryats being felspar, probably andesine; a few crystals with 
only simple twinning or with straight extinction may be orthoclaae* In tiio 
gronndmass, aoned andeaine (Aheo An4o) predominates, but there are indications 
of the presence of orthoclase as well, though the relative proportions arc impos¬ 
sible to telL The felspar laths of the gi-oundniass average about .5 mm*, and 
there is at times a tendency to trachytic fabric. Iron ores are fairly abundant, 
while interstitial quarta is less important. A few remnants of a pale monoclinio 
pyroxene are seen, but much altered to carbonates, and tiny apatite needles are 
scattered about* Chlorite is present in good amount, and there is a small pro¬ 
portion of interstitial carbonates. 

Andesiteii. 

These are of two distinct, though probably related types, characterised by 
the presence of hornblende and pyroxene respectively. The former tyi>e is the 
more acid, and this is reflected in the composition of the felspar. 

(a) Hornblende Andmtee. Rocks belonging to this type have l>een found 
occurring as sills: (a) in Portion 117 of the eastern limb of the syncline and (6) 
at the Werris Creek Oap, on the western limb. We have also been supplied by 
Mrs. Scott with a specimen of the same type of rock from a mass occurring near 
^‘AUanbank,” which lies about 13 miles slightly W. of N. from the Gap. This 
rock-type is fairly constant in its main characteristics, and is identical with one 
phase of the well-known Carboniferous lava in the Hunter Riva: district quarried 
at Martinis Creek, near Paterson. 

The rock in hand specimen ia purplish-grey in colour, and is studded with 
small phenoerysts of felspar and hornblende, the former predominating, A 
characteristic megascopic feature of the felspars is the existence in them of ketnela 
of dark-coloured material, presumably chlorite. In thin section the Werris Creek 
Oap specimen (1491) is seen to be hypocrystalline. The plagioclase phenooryats 
arc tabular, fairly well-formed, and slightly ^oned, the general composition being 
about Abas (andesina). The felspar is much cracked and resorbed and is 
considerably altered to' kaolin, with occasional patcl\es of carbonates. Induaions 
of the grmmdmaBS are not infrequent. Hornblende i», as usual in such rocks, 
much resorbed, and is surrounded by a dark rim composed largely of magnetite 
granules. Magnetite is also beginning to separate out along the cleavage planes 
from without inwards. The hombleud© is green, but looks blsacbed at times and 
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exhibits oc<3asional earbonAfee altemtion. llmeoite showis hexagonal and irregrakr 
plates. Tiny apatite pnams are quite abundiint either in the ^mundmaas, or m 
inclusions in the pfaenocrystH, notably in the felspars. Little zircon prisms, too, 
Hometimes appear* There is a fair amount of chlorite in rosette-shaped aggre¬ 
gates, often pseudomorphous after what appears to have l:»een felspar, ;jiidguag 
by its outlines, and by the abundant enclosed apatite needles. The groundmass 
is largely cr> 7 )tocry 8 talline, witli irregularly sinuous aggregates of secondary 
qnartx and chlorito. Magnetite dust may be fairly abundant locally. An im¬ 
portant feature of the groundtnaas is the presence of numerous irregular patches 
of brown glass showing marked ^uidal fabric, and with streaks of eryptoprystalline 
material through it. These patches pass rather qtti<‘kly mto the ordinary ground- 
mass, and it is hard to say whether they repreeclit remnants of a once completely 
glassy base, or whether the present texture as a whole is duo to heterogeneity in 
the original magma. 

Specimen 1441, from the centre of Portion 117, evidently represents a slightly 
different phase of the same type. There is a much greater pro])ortion of glass in 
the ground mass, the felspar phenocrysts are rather more uiunerons and more 
altered, while horiiblenclo is also more abundant. Further there is another fern>- 
magnesian mineral present, which is now i*epre«etttecl by clusters (>f magnetite 
granules, with or without an indeterminable gi'eyish or brownish sulwtance. The 
sections are idiomorphie and very el(mgated, almost rod-like, and the original 
mineral appears to have ton biotite* Apatite is leas abundant than in 1491 and 
zircon h infrequent. This rock tH)rresponds rather more closely to the Martinis 
Creek type than does 1491 * 

A rock of somewhat similar habit to the honddende andesite outcrops in 
Portion 88* about half a mile east of Rocky Creek, but the }>lace of liornblende is 
talgen by biotite, and a single ptoocryst of corroded quartz was observed in the 
slide examined. 

(6) Pyroxene AndeaiieB, Ttoe present many variations in texture, as regards 
both orystalliiiity and fabric, and in composition are evidently more basic then the 
hornblende andesites. 

The rocks may be cunvouiently sulKlivided into the litlioidal, vitroplivric, and 
pilotaxitie types, the tlrst of these terms being applied t(» tlmse rocks of w'hich the 
groimdmasK* as seen under the microscope, consists of a mosaic of spongy-looking 
felspar gcains. 

The first two types are closely associatetl in the field, combining to form the 
great aeries^ of sills which have invaded the tuffa^fcous grits at the base of the 
Rocky Creek Series, whereas it i» rather significant that all the pilotaxitie rtos 
of which specimens are available have quite a distinetix e appearance, and occur 
as dykes connected with the Wamgundi complex. It is quite possible that, al- 
thou^ all three types ore linked together by mineralogical similarities, there arc 
chemical differences between them, hut the data available do not warrant a positive 
statement on this point. It in diffkmlt say whether tlic mosaic gnmndmaes of 
the litboidttl type i« primary, or results from devitrification of an original pitch- 
stone. Anderson and Hadley have put forward the suggestion for certain pitch- 
stones of Mull, that the stony types have ton deri^^ed from the glassy by de- 
yitri&ation dm to the escape of eoine of the chemically combined water. This 
suggestion is based on field observations supplemented by doterminatkms of the 
waster present in the rocks (24) * In the case of the Ciirrabubula rocks apeciaT 
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fiGkl-examination of the relationa of the glassy and etoDy types has noit been made, 
but they are known to be at times assoeiated in tlie same sill. A similar close 
association has been observed in the Hunter Valley area, and it is possible that 
the question of the origin of the stony groundmass will eventually be solved in 
the field rather than in the laboratory. It is to be noted, however, that in none 
of the slides examined does the stony type contain any traces of glassy base, or 
vice veraaf although in the hornblende andesite the association of glassy and crys¬ 
talline patches appears to be the rule. 

IMhoidal Type. The rocks bidonging to this type exhibit a haa’d stony base 
of a purplish-grey colour, with very numerous and conspicuous tabular felspar 
phenocrysts up to 4 mm. in length and smaller and subordinate pyroxene pheno- 
crysts, without any delinite ai*rangement. The rock weathers to a very charac¬ 
teristic, soft reddish cmst which is pitted by the alteration and removal of the 
felspars. 

Microscopically, in specimen 1444, from near the summit ot‘ Dun Peak, the 
felspar phenocrysts prove to be basic labrodorite, zoned, but not conspicuously so, 
and showing well-marked albite and occasionally carlsbad and periciine twinning. 
The crystals are somewhat cracked and altered, sometimes zonally, and are often 
crowded with tiny pyroxene and magnetite inclusions, with a few apatite needles. 
The pyroxene phenocrysts comprhse both augite and hyperstbene, the former bciiig 
the more abundant; both occur in well-formed stout prisms, the augite being occa¬ 
sionally twinned. Hypersthene is notably pleochroic, and shows a disposition 
to alteration along the periphery. Ilmenite is fairly plentiful. The ground mass 
at first sight appears cryptoerystalline, but really consists of an ill-deftned mosaic 
of spongy-looking, untwinned felspar, of indetenuiiiatc composition, but with a 
refractive index apparently higher than that of Canada Balsam. This groundinass 
is plentifully dotted with iron or© and leas abundantly with pyroxene granules, 
and is microporphyritic in plagioclase. 

Specimen 1503, from the Summit of Duri Peak, is exa<41y similar to the 
foregoing except that tlie rock has been more weathered, wliilc in 1454, from the 
lower portion of North Cobla, the only differencf^s are that the i)roportion« of the 
pyroxenes are approximately equal and that the groundmass is but sparsely micro¬ 
porphyritic . 

Vitrophyric Type. When fresh the rock is a browniah-black colour, very 
compact, with a resinous or pitchy lustre, and porphyritio in felspar. Some¬ 
times the phenocrysts show marked flow structure, but mostly this is absent. In 
common with the lithoidfid type, the pitchstonos have typically a rather smooth 
fracture. 

For the microscopic features we may take as a type specimen 1631, from the 
west face of Duri Peak (PL xxv., fig. 6). The porphyritio felspar ia basic labro- 
dorite (Abac Anna) or even acid bytownite; it is tabular prismatic in habit and 
may be up to 2.6 mm. in length. The crystals are much fresher than in any 
of the lithoidal andesites examined, but are much corroded and cracked. Twin¬ 
ning on albite and carisbad laws is present, and zoning is very marked in some 
crystals. There are very abundant indusions of pyroxene and to a less extent 
of magnetite granules, as well as of the groundinass, the latter sometimes having 
a schiller-like arrangement, while the mineral grains may be disposed in a rude 
zonal fashion. Hypersthene and augite are fairly abundant, the former perhaps 
being in excess, in much cracked prisms up to about 1.6 mm. long. Occasional 
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parallel intergrowths of the two are seen. Slight alteration is noticed in the 
hyperstliene; but the augite is quite fresh. Irregular grains of magnetite or 
ilinenite are fairly numerous. The groundmass is hypohyaline and micropor- 
phyritie, small grains and crystals of plagioclasc and pyroxene being set in a 
base oomposod of greyish-brown glass with much uiierolitic augite, felspar and 
magnetite. Round the microlites there is often exhibited the eharacteiistic border 
of glass of lighter colour than normal. 

The chemical composition of the pitchstone may be gathered from the analysis 
of a »pe<;iinen from Portion 116. 
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I. Andesitic pitchstone, poifion IIC, Currabubnia. Anal. W. N. Benson. 

IL* Andesitic pitchstone, Pokolbin. Anal. W. R. Browne, 
ni.t Hypersthene andesite, Lassen Park, California. Anal. Hillebrand. 
rV^.t Osann^B Average of hypersthene andesite. 

It will be seen that there is a very close corre.spoiidence betwcien the Curra- 
bubula and Pokolbin rocks, quite sufficient to placo their consanguinity beyond 
all doubt. In magnesia and lime both rocks are somewhat lower than usual, and 
though the total of the alkalies is normal, soda is conspicuously high and potash 
correspondingly low. 

The pitchstone from the small intrusion revealed in the railway cutting in 
Portion 34 differs from that of the larger maases in having a certain amount of 
perlitio crackii^, while the phenocryste are smaller and less numerous. In some 
parts of the ^ a certain amount of alteration has occurred, reiidering the roek 
lustreless and ^ving it a purplish-grey colour. In thin section this peculiarity 
is seen to be due in part at least to the separation of haematite from the base. 

tQuoted by Xddmgs.—Igneous Books, Vol. u., p.44a, 

JQuoted by i>aJy.—Igneous Rooks and Their Origin. 


















418 OKOLOOV AKD l^ETllOljOdt OF THB OBEAT SERPKHTINE BEtT OF 

Tke Pthfa^i^tth Tt/pe. In hand-specimen this is i-oadily distinguished from 
the lithoidal fy}>e by its short, hackly fracture and by the fa<!t that phenoctyste 
are as a rule leisje abundant. A spe<.umen (1439) eoUeeted in the bill in the S.W. 
part of Portion 100, Werrie, is porphyrifcie in basic labradorito distinctly soned, 
imt exhibiting rather less resorption than the felspar of the other typt«. The 
phenocrysts are geiierally fresh and contain rare needles of apatite. A very 
little pyroxene is present, both byperstJa^Ji® augite being represented. The 
proportion of pyroxene among the phenocrysts is notably smaller than in the 
lithoidal and vitrophyric types. Little fibrous, pleo<^hroic, purple-brown prisms with 
feeble birefringence may represent bastitic alterations of the pyroxene^ Some ilmen- 
ite may be included among the phenocrysts. The groundmass consists of a felted 
mass of mierolitio felspar, either untwinned or simply twinned, with a R,I. greater 
than that of Canada Balsam, and approxinmiely straight extinction. This is 
probably oligoclaae. There ia flow structure developed, and interstitial minute 
granules of p3^oxene and iron ore occur, so that the fabric is typically pile- 
taxitie. The groundmass is mottled or blotclied with ovoid and irrf^lar patches 
of chlorite enclosing the felspar microlites (PL xxv., fig. 5]. 

Other examples of the pilotaxitic type showed a general similarity to this 
rock with occasional minor variations such as the absence of flow structure in the 
groundmass. 

iMmproplnire, 

One rock (1450), described as a "felsitic extension of an andesite dyke'' in 
a branch of Upper Ciirfabubula Creek, 5 nules S.E. of Currabubula, belongs 
to the lamprophyres (PL xxv., fig. ^3). It is pinkish-grey and felsitic, with a 
spangled or frosted appearance due to the presence of countless, tiny, rod-like, 
hornblende crystals never more than 3 mm. in length. Under the microscope 
these are seen to be fresh well-formed crystals and microlitos, light brown in 
colour, showing a charactoristic cross-fracture and often broken at the ends. 
Pleochroism is weaker than usual, and tliere is occasional simple twinning. Some 
of the larger crystals might be considered phenocrystic; the smaller ones show 
traces of parallel orientation. A few grains of almost colourless pyroxene ap¬ 
pear, and others are probably paeudomorphed by carbonates. The groundmass 
contains, in addition to homblemde, much-altered acid felspar, with a plentiful 
sprinkling of magnetite and a little apatite. A very abundant constituent is a 
aeolitie mineral, similar to that found in the quartz keratophyre of Church Hill, 
which acts as a kind of matrix to the other minerals over irregular small areas, 
and fills the central portions of c^ivities, which may sometimes be lined with tiny 
quartai-prismB, 

This rock is poasibly allied to the keratophyres, but the habit of its con¬ 
stituent minerals would place it rather in the lamprophyre group. 

Bank IntrmkH Moch^. 

There is a great variety of basic intrusive rocks developed in the CurrabubTila 
district, They occur for the most part widely distributed throughout the area as 
dyte intrusive into the Kuttung Series. An interesting series of basic dykes 
is also found in close eoimeetion with the Warragundi .centre, intersecting" the 
Werrie Series. So great i» the amplitude of the textural and wtineralogieal 
^■ariatioll in these rocks that it is diflScult to conceive how they all emanated from 
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tlie same am^a resenw. The majority of the types are normal dolerifces, but 
the collection also includes some containing albite or oligoclaae, and there is a 
single example of a teachenitic doleritc. The normal doleriies, though difEering 
nmeh among themselves in texture, may quite probaVdy wmt'orm to a coamion 
chemical type and may have affinities with the Wetrie basalt, and the albitic rooks 
may have resulted from albitization. The teachenite^ however, stands apart from 
the others, and its mineralogieal characteristics are closer to those of the Tertiary 
alkaline intrusives of the State than to anything of Carboniferons age with 
which we are acquainted. However this fact is hardly sufficient in itself to 
justify any conclusion aa to the geological age, of the intrusion and the Md- 
relations «hed no great light on the matter. 

(a) Norm&l Dolerite^. These comprise most of the dykes around Currabubula, 
as well as those actually in the Warragimdi complex. The rocks are all holo- 
crystalline, with or without phenoeryste, and vary consideraWy in grainsize. 

Specimen 1502, cutting tlirough the basalt in Portions 302 aiul 307, is a por- 
pbyritie rock. The phemK^rysts, roughly prismatic zoned crystals of basic labra- 
dorite (near Abac Anio) up to 4 mm. in lengtli, are much cracked and carbonated, 
the cracks being often filled with what appears to be clear secondary albite. 
There are also long streaky inclusions of devitrified glass. The felspar of tlm 
groundmasfi is zoned acid labradorite in rather stumpy laths about .25 mm. long, 
without any definite arrangement. Augite is plentiful in small prisms, occa¬ 
sionally slightly opliitic towards the felspar. It is pale reddish-brown and faintly 
pleochroic. Ilmenite is almost as abundant os augite and is much leueoxenised. 
Apatite is rare. Chlorite is interstitial but may also be associated with calcite 
as i)seudomorplis after some unknown mineral. 

A somewhat similar rock in many respects is 1527, from a dyke in R<wky 
Creek, in Portion 287, Currabubula. The plagioclase phenocrysts appear slightly 
less basic than those of 1502, and are much altered to carbonates, with inclusions 
of what appear to be devitrifel base. Slight zoning is noticed. The felspars 
of the groundmass are andesine, about Abnn An#^, about 3 mm. long and slightly 
zoned, and there is abundant well-crystallized magnetite, with very tiny apatite 
nc^edles. Ferro-magnesian niinerale are representecl only by interstitial chlorite, 
and by small amounts of carbonates. There is a small amount of interstitial prinv 
a:*y quartz. 

The raedium-grained rock forming the central part of a dyke in the railway 
cutting in Portion 34, Currabubula, is a felspathic dolerite (1509). It is non- 
porpbyritk. The felspar, tabular-columnar in habit, ranges in length from .3 
to 3 mm. It is strongly zoned, the variation Iwing from bytownite to midesine. 
Alteration is a very marked feature, the crystals being seamed with irregular veins 
of what appears to be secondary albite. The subordinate augite, of a pale 
greyiah-brown colour, ie partially idiomorpbic and partly opldiic to the felspar. 
It is altering to brown, strongly pleochroic boniblende. Ilnnmite is fairly plenti¬ 
ful, and long apatite nc^les are included in the felspar. Interstitial chlorite and 
ealcite are fairly plentiful, and a zeolite, (t)' ohabazite, occurs in places. 

The bask rocks in immediate association with the Warragundi volcanic centre 
occur as sills mi dykes intersecting the basalt, tuffs and other produHs of erup¬ 
tion. They have not been exhaustively studied in the field and will accordingly 
be only hrieffy risferrecl to here. The specimens that have lieen oxammed exhibit 
many textural variations. Some of the rocks are porphyritic and a few exhibit 
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flow structure^ while others are more or less ophitie- Qrain-siKe is medium to flne. 
Mineralogically they consist of plogioclase, augite and iron ores, but there is much 
variation in the relative proportions of these constituents. In the porphyiitic 
rocks the felspar of the phenocrysts is usually a zoned basic labradorite, while 
that of the groundmaas is acid labradorite to andesine. Tlie felspar of the non- 
porphyritic types is labradorite about Ab 40 An«o. Most of the rocks have suf¬ 
fered considerable alteration, which is best exhibited by the ferro-magnesian 
minerals, now largely represented by uralite, chlorite (pennine), epidote and 
carbonates. Iron ores are plentiful, both ilmenite and magnetite having been 
identified, while in one rock a^little pyrites was noticed. Primary quartz is a 
very minor constituent in a few of tlie rocks. 

One type should l>e noticed, although its field relations have not yet been 
completely determined. It occurs as a dyke in the Warragundi coint>lex, and is 
unusually coarse in grain, the felspars oft^^n attaining a length of 12 mm. Un¬ 
fortunately the specimens so far obtained have proved very difficult to section, 
but still the rock Itos been determined as belonging to the granophyi’ic diabasi^s 
or quartz dolorites, a small amount of interstitial micropegmatitc being visible 
here and there, the felspar of which is an a<*id plngioda^e in optical continuity 
with the zoned large ciy^tiils. Normal augite, much uralitizod, is apparently the 
only pyroxene. Skeletal ilmenite and some apatite complcU* the list of con¬ 
stituents, The occurrence of this quartz dolerite is interesting, inasmuch as a sill 
or other intrusion of granophyre occurs not far away, which microscopical ex¬ 
amination proves to be composed almost entirdy of quartz and albitc. Tim asso- 
<*iation of quartz dtdentes and granophyros or aplitas, particularly of sodic type, 
has l)een noted in various i;>arts of tlie wmrld, and a genclic connection has in many 
cases been proved. This fact adds to tlie interest as w’ell as to the complexity 
of the Werrie volcanic series. 

(b) Volerites charruiterised by Acid Playioclmc. Two specimens of this type 
were collected, the first (1461) from the narrow dyke through the conglomerates in 
O.L. 3,000, Currabubula. A close-grained, dark greenish-brown rock, in thin 
Bootion it is fine-grained and non-porphyritic, and of distinctly basaltic aspect 
(PL XXV., fig. 8). It is composed of subidiomorphic laths of albit© averaging 
about .3 mm., clear and fresh, tiny augite prisms, and magnetite'in crystals and 
skeletal foms. The inteirspaces are occupied mostly by brownish chloritic ma¬ 
terial forming at leaat 30 % of the section, and possibly representing an original 
intersertal glassy base. The suspicious clearness of the felspar* might be taken 
to point to albitization. ‘The rock may be termed a fine-grained Albite Dolerite. 

Of li generally similar character is specimen 1492, from “a dyke through the 
Church Hill felsite in the railway cutting li miles west of Currabubula.” This 
is a dark-coloured, compact, basaltic-looldng r<Kdc. tinder the microscope there 
arc seen to have been two periods of crystallisation, the older felspar being in 
elongated laths averaging about .6 mm. These are very much clouded with 
decomposition products, so that optical determinations are difficult, but there is a 
symmetrical extinction of 10^ and the E.I. appears to be a httlo less than that 
of Canada Balsam, so the mineral is probably acid oligoclase. No ferro-magnesioa 
minerals ere present, but there is a good deal of chlorite, and there are abimdant 
tiny granules of secondary sphene. Ilmenite and magnetite are very plentiful in 
little octahedra, and in rod-like and skeletal forms. There is in places a meso- 
stasis eonsiating mostly of microEtic plagiooleae with magnetite dust and chlorite. 
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Patches of calcite are sporadically distributed and tiny vesicles are filled with 
calcitc; or with chlorite^ ehalcedonic qttartz and a hexagonal (Y) zeolite< 

(o) Teschenitic Dolerite, An interesting rock, and the only one of its kind 
so far discovered in the area^ is that forming the sill or dyke about half a mile 
8.E. of Currabubula Railway Btation. It is megascopieally fine and even¬ 
grained, with felspar apparently constituting a little less than half of the entire 
rock. Microscopically it is subophitic in fabric. The augito is titaniferous, 
purplish-brown and pleochroic, and occurs in two ways: (1) as largisli subidio- 
morpbic to allotriomorphic individuals, often ophitic towards felspar, and ’(2) os 
nests or clusters of small stout well-formed prisms. Felspar is in elongated laths 
up to .8 mm. in length, slightly decomposed, and is labradorito bordering on 
bytownite. Olivine, usually enclosed in augite, is fairly abundant, sometimes as 
large regular grains, but generally in small rounded prisms, much cracked and 
alteiing peripherally to a brown-green serpentine. Fresli subidiomorphic ilinenite 
is plentiful, often surrounded by tiny fiakes of biotite, and apatite is very alnnul- 
ant. There is a mesostasis composed of analcitc which makes up at least 26 % 
of the rock and often completely encloses tiny crystals of most of the other 
minerals, particularly augite an/l apatite. Indeed the hulk of the apatite is found 
in the analciiic mesostasis, Which recalls the fact recorded by T>r, Elsden in regard 
to certain of the quartz dolerites of St. David's Head (63) that the interstitial 
quartz contains over 70 % of the apatite present in the rock, indicating a very 
high solubility for this mineral under the conditions obtaining in the magma. 
The analcite is always interstitial, never forming definite crystals. It is in some 
places <|uite clour, but elsewhere is quite turbid; and flecked with highly bire- 
fringent alteration products. Occasionally its place may he taken by calcite. 

It is now generally agreed that the analcite of teschcnitic rocks is often to be 
regarded as belonging to the period of primary rock crj'stallization, and to re¬ 
present the consolidation of the last watery soda-rich magmatic fraction (54) (55). 
In the present instance the analcite hm ail the appearance of a primary mineral 
of late crystallization. It has attacked the felspars to a veiy slight extent, but the 
augite inolusious present well-marked and unaltered boundaries, and there is no 
development of a soda-rich border (55). The serpen tin ization of the olivine may 
possibly rbe, as Bailey has suggested, due to the action of residual umgma or 
“juvenile'* waters (54a), 

General Remarks, 

The foregoing investigation establishes the essential correspondence between 
the rocks of the Warragundi complex and those of the intrusions at a distance 
from Biat centre. Some points of diflFerenee havo been noted, but the conclusion 
of 0 close mutual relationship seems inevitable. 

If we consider the series as a whole, tuffs, flows and intrusions—and this 
seems a reasonable thing to do—a curious association of alkaline and calcic types 
is revealed . On the one hand there are the typical calcic andesites and dolerites, 
and on the other the soda rhyolites and keratophyric rocks, the albitic doleritos 
and the tuffs, both sodic and potasaic—^an assemblage of distinctly alkaline facies. 
The two groups are of equal importance in the aeries, and, as we have seen, are 
linked by intermediate types, so that there can be no doubt of their derivation 
from a common stock-magma, a conclusion with which the field evidence is in com¬ 
plete agreement. What was the nature of the original magma we can only con¬ 
jecture . In dealing with the rocks of the Seaham-Paterson-Clarencetown area 
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(4) the present writer took the view that possibly tlio hombleude andesite might 
represent the original nndii^erentiated magitiH, but a thorough chemical investiga¬ 
tion of the whole series is needed Iwfore any definite opinion can be formed. 

COHPAmsON WiTU 0th £R CABBON IFKR^HJ S ArEAS IK THE StATK. 

The Cnrrafaubuia rocks show many analopes with those of other Caxboniferonw 
areas further‘to the south. Due of the localities wIrmsc rocks have been peti*ol- 
ogieaUy studied in any detail is Pokolbin (52), and many points of similarity 
are noticed with the rocks under discuBsion, although the sequence of eruption ap¬ 
pears to have been different, a point which, however, hiay not be of any great 
signiikanee. 

A re-^fttudy of the slides of some of the Pokolbin lOcks reveals a closer rela¬ 
tionship to the Currabubula types than the published descriptions would indicate. 
For escamplc, though Mmgaye^s analysis provesi the existence of a strongly potaB«ie 
rhyolite, yet slides of other rhyolites show a dominanco of albite among the pheno- 
crysts, linking these rooks with the soda rhyolites of the Kuttung Series« 

The Pokolbin rooks described as trachytes also contain considerable albite in 
addition to the orthbclase (indeed the soda-felspar CKJcasioually predominates) and 
although tliere are slight textural differemies, these do not obscure the similarity to 
tile quartz keratophyrea of Currabubula. The chemical siuiilority of the ande¬ 
sitic pitchstoneB from the two localities has already l>een commented on. In 
addition, certain of the Pokolbin andesites are pilotaxitic and are strikingly simi¬ 
lar to those from Warragundi, except for the aiiui>flt complete absence of pyroxene 
phenoorysts. 

The present writer has recently been privileged to examine a series of rocks 
coUoeted by Mr. C. A. Sussmilch during his investigation, in eonjoiiotion with 
Professor Bavid, of the Carboniferous sections at Paterson, Bealiam, Clarence- 
rown and B©Iah\(4). The series compriseg soda rhyolittw, toscauites, dellenites, 
dacites, hornblende andesites, liombleade mica andesites and pyroxene andesites 
and pitebatonee. The hornblende andesite of the Martini Creek type and the 
pyroxene andesite and pitebstone are aVisolutely, itlentical with the corresponding 
Currabubula rocks. The soda rijyolitea usually contain biotite, but some of them 
are (^uite comparable with the Currabubula rocks. Tlicrc is, however, ^ compleU? 
sbsenoe of trachytoid keratophyres in the southern area, it’ we except the traebytk 
fragments present in the tuffs, while the extensive series of toscaoites, dellenites, 
and dacites is wanting at Currabubula. It may be, of course, that these two 
gwmps are chrinically equivalent. Nothing more basic than pyroxene andesite 
has been discovered by David and fiussmilch among the rocks definitely known 
to be Carboniferous in the area examined by them. Dr. Walkom and the pre¬ 
sent writer, however, considered that the natroJite basalt of Pokolbiti, which was 
regarded as fonning contemporaneous flows in the Lower Marine conglomerate, 
might represent the last phase of the vulcanicity initiated in Carboniferous times 
(52, p. 394) and Professor Darid has recently suggestecl that the Wende basalt 
may bo the ec|uiyalent of tlm natrolite basalts which are so extensively developed 
in the Hunter River Talley at the base of the Permo-Carhonifeous (4). 

A noteworthy fact in connection with the Currabubula arqa is the great im- 
oortanco and extent of intrusive rodts in it as contrasted with the southern 
areas, where intrusions are comparatively insigpificant. The elucidation of the 
causes of this difference belongs to tectonic geology rather than to petrology, and 
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will involve a eloBe comx>arativc etmly of the tectonic conditions attending the 
vulcanicity.. 

The present study lias shown that B<?nson^s suggested correlation of certain 
rhyolite flows in the Rocky Creek Series (48, p, 508) with the Pitkulbin rhyolites 
can be considerably extended. In the presKstit incomplete state of our knowledge 
of the Carboniferous rocks of New South Wales any hasty utteuipt at detailed 
correlation is inadvisable, but there ie every reason to hope tliat ultimately this 
great series of rocks, so widespread in 0 <!currence and so uniform in character¬ 
istics, will be of the greatest stratigraphical importance. 
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EXPLANATION OF PLATE XXV. 

Fig. 1. Soda rhyolite tuR (1535): ^ 16i. Ordinary light. 

Fig' 2- Trachvtoid quart* teatophyre (1448); X 16i Ordinary light, At the 
top is a Quarte-filled cavity with felspar prisms projecting into it. The 
light-coloured patch underneath Is qtmrt* poikiJitically enclosing felspar. 
Fig. 3. Homblenda lamprophyre (1460) ; x 164. Ordinary light. Showing irregular 
patches of xeolite™ 

Fig. 4. Trachytoid quartas keratophyre with orthophyric fabric (1490); X 23,4* 
Crowed ukeds; 

Fig. 5. Pilotaxitic pyroxene andesite (1439): x 164. Crossed nicots. 

Fig. 6. Vitrophytk pyroxene ande^te (1361); x 16. Ordinary light. 

Fig. 7. Andesine basalt (1497); X 16. Ordinary light. 

Pig. Albite dolerite (1461); X 15, Ordinary light. 

Fig. 9. Basalt of Werrie Scries (1610): X 16. Ordinary light. 
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Historical ,—The family of the Oycadaceae are all tropical or subtropical plants. 
The genera have a very limited distribution, and are few in number, but these 
represent the renmmite of a once extensive flora which covered the earth in the 
Palaoossoic and Meeoaoie Eras. Scott, in his ^‘Evolution of Plants,'* says that 
in the Secondary Floras about one plant in every three was a Cycad, and they 
stretched from the Equator to the Poles. < They were the dominant class; there 
was nothing above them; they were the best thing in the w'ay of flowering plants 
that their age had produced. Though these m giving rise to the Angiosperms 
gradually became extinct, yet from some less progressive and therefore less highly 
organised cycadean forms, Tve may trace through the Tertiary Era the plants 
which linger on to our present day. In the descendants of this ancient race of 
plants wo still find those primitive functions and primitive structures which closely 
resemble those indicated in the fossils of the Carboniferous Period, and which 
give to the Cyeads a history and an interest unique among plants. 

The fossil cycada m^e their first appearance with the genus Pterophyllum in 
the Upper Carboniferous formations, and reach their maximum towards the end 
of the Triassio and the beginning of the Juraseic Periods. Of these ancient forms 
Bchimper recognised 34 genera which include 278 species. 

Cycadaeeae of the present day, according to Engler and 
the Index Kewensis, include only nine genera and 75 species. Four genera, in¬ 
cluding belong to tropical America, two are confined to the African con¬ 

tinent, and three are found in Australis. The lest include Cycae which Is widely, 
distributed from India to Japan and through the Islands to Australia, one Queens¬ 
land genus, and Maerozamiti which is limits to Australia. 
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There are fourteen species of Macrommiaj four of which belong to Npw South 
Wales, and four to (Queensland} four are common to both States, and two are 
found in Western Australia. They are confined to the coastal regions of our 
Continent, and on the Eastern side are not found beyond the Dividing Ranges. 
There arc no native cycada in Victoria, nor in the great central deserts of Aus¬ 
tralia. Macrozama spirdUa has a geographical coast range of over 800 miles ex¬ 
tending from north of Brisbane to the Victorian border. 

Evidekob oj* Poisonous Character. 

Nearly all the cycadaceous plants aro believed to contain some poisonous 'prin¬ 
ciple in their sap, and it is said to be concentrated in the seeds. This fact seems 
to be well known to all the native races in the lands where eycads tire used for 
food. AVe find that they uniformly pursue an elaborate course of preparation 
to destroy the poisonous properties. This consists in crushing the seeds with 
large stones, in washing the pulp in bags laid in running water for a certain time, 
and lastly, in drying the mass and heating it over a fire. Tfiis method of washing 
and baking the pulp, as used by the Australian aborigines, is almost identical witli 
that used by the natives of Brazil in preparing the arrowroot from the poisonous 
cassava —Manihot uUlmima. 

In this connection also, Greshofi describes how the natives of the Malayan 
Archipelago eat the seeds of the poisonous cyanogenetic plant, Pangium edtile^ 
but never without submitting them to the same treatment. 

Cycm revoluiOf a Japanese tree, and Cycas cimmlis, a tropical East Indian 
cultivated plant, are both described as having poisonous properties. In preparing 
the starch or sago for food their seeds are first roasted, and then washed in run¬ 
ning water for a long period to remove an astringent emetic substance. The 
aqueous extract is described as fatal to chickens. Van Dongen (23) examined 
the latter plant in 1903, and mentioned an amorphous glucoside, pakoein, as the 
poisonous principle, but apparently nothing further was done with it. 

Cycm media of Queensland, the largest of all cyea<ls, is also poisonous (7), and 
produces a kind of paralysis of the bind limbs in cattle, sheep, and horses 
IPammel (28), Ewart (29)]. 

In Bauks^ Journal (1770) there is on incident recorded, where some of Ctq)- 
tain Cook’s men found the hulls of the nuts round a deserted camp firo of the 
aborigines on the coast of Eastern Australia. They were thus assured that these 
nuts were used as food. They found them growing in the bush and ate one or 
two, after which they became very ill and were violently affected with vomiting. 
Some of his pigs died and many others after showing very severe symptoms just 
leoovered (1). Leichhardt also described this eycad and how the natives prepared 
food from it (16). 

Zamia integrifdlia of tropical Florida is also used in a similar manner for 
the preparation of arrowroot. American chemists have attempted to isolate the 
poison, but without suceess, 

Zamin murieata and Z. Frased have the same poisonous seeds, which are 
treated in a similar manner for the preparation of their starch. The tuberous 
bulbs also are poiaonoua. 

Xanthorrhoea, the Australian grass-tree, though a monoccjtyledonous plant 
and therefore far removed from the cycads, is reported to cause the same poison¬ 
ous symptoms as the latter, when the young shoots or green buds are eaten by 
cattle- 
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MacrozdfHia.^^-All tbiJ »))iicit?s of this arc rcputtMi paisououtt piaEt^; asvd the 
lecordis of their harmful uature cxicud from the earliest days uf the eoloaies. 
Governor Phillip# iix 1781^ gave an account of M, spiralis having formed part of 
the diet of the Port Jackson aborigines# and of its having eauBed La Perouse’s 
i-ailorfi to become very ill with vomiting and diarrhoea after eating the uuts or 
kernels of the seeds (10), 

In Grey-a Journal of his two Expeditions in 1837 w e have a detailed account 
of the use, of the seeds by the natives, of the careful treatment in order to remove 
the poisonous constituent# and of the evil effects produced by eating these seeds 
without this preparation. Grey found M, Frazeri on the Gairdner Range and 
Mount Homer. Several of his men ate the nuts and "were taken violently ill 
with vomiting# vertigo and other distressing ailments, but all recovered next day 
(3). This “By-yu'^ nut of the natives he describes m a violent emetic and 
cathartic. TUo natives soak it in water, bury it in tlie earth till the Y*nlp 
dry, then roast it for food (2). 

Mr. J. H. Maiden records the poisoning of three boys at Springsure in 
rjneecisland through eating the nuts of Macrozamia Perowakima (18). 

Baron von Mueller was quite convinced that all the cyeadaeeous plants are 
pervaded by a virulent poison principle, which becomes inert or is expelled by 
heat (6). 

Mooi*e, in describing the methods of the aborigines in preparing the starcli for 
food, says that in the fresh state the seeds are dangerously acrid (8). 

Mucrozafim apiralk was first examined chemically by Norrie (a Sydney 
pharmacist). His report was published in Dr. Milfords paper (5), wdiieh was 
read before the Royal Society of •‘New South Wales in 1870. Norrie stated (a) 
that the kern^ of the seeds contained much starch and gluten; the soluble por- 
tion had an acid reaction, and lime water precipitated calcium oxalate; (6) that 
he had isolated potaBSium binoxalate which he stated was the poisonous substance 
in these nuts; and {c) that be had also observed microscopic crystals of an alkaloid 
in small quantity. He believed that when the nuts were heated by the natives 
the potassium binoxialate would lie converted into carbonate, and thus rendered 
innocuous. Dr. Milford, in his paper, described the effects on human beings 
after eating the nuts, viz., the severe suffering like sea-sickness, diarrhoea, and 
cramps in the abdomen. 

On the other hand, Dr. Bancroft stated iu a Govmiment report that the 
kernels contained no poison, and that extracts of the nuts produced no deleterious 
effect when in;}ected into frogs and guinea-pigs. He obsen^ed that when fowls 
and ducks were fed at one time with e large quantity of the komela death fre¬ 
quently ensued after 1 or 2 days from gastro-enteritis, caused by the indigesti¬ 
bility of the material. He stated that all parts of the plant are indigestible (9), 

Mr. F, TuTnmr', in 1803, descriljed the poisonous properties of the two species 
M. MiqueUi and and the methods of the aborigines in preparinir the 

starch for food (11). 

In 1894, Govt. Tet. Burgeon Edwards, of Western AuBtralia, wrote a report 
describing his experiments on feeding cattle with Macrosamia, and the disease 
produced known as rickets or '^wobbles.'' This is the most detailed account we 
have. He says the diseaae hm been known since 18(K1, and is peculiar to Zmitk 
diatricta. It is characterised by partial paralysis of the hind limbs, the diminished 
muscular power giving rise to a wobbling gait. The synnptonm occurred after a 
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defluite period according to the amount eaten. A one year calf ate 6 lbs, of 
leaves per day with other food, and showed symptoms on the seventh day; another 
ate 4 lbs. per day with wheat chaff, and became ill on the eleventh day. The 
author could thus induce the disease at any time and had no doubt as to the 
cause. After the second week the disease became thoroughly cstabikhed. It 
did not produce death, hut resulted in starvation. Edwards fed cattle with the 
leaves, nuts, the mumlaginous secretion, and aqueous extracts of all parts of the 
plant. These mucilaginous juices and extracts produced, in cattle, congestion of 
the fourth stomach, intestines, liver and kidneys. He concluded that the dele^ 
terious effects were due to the extremely indigestible nature of the plant, and not 
to any organic poison (12, 13). 

Lauterer, who was experimenting in a similar way in Queensland, doubted 
the conclusion of Edwards, and set out to prove his assertion of the existence of 
a direct poison in the Ifocrojeawwa, In 189S, he published his results, and de¬ 
scribed the symptoms he observed of spinal meningitis or progressive paralysis 
(18). 

Bancroft, after many trials in searching for micro-organisms in the animals 
affected with ^‘wobbles/^ obtained invariably negative results. He described the 
disease as Zamia paralysis. 

Lauterer stated that the leaves of M. spiralis^ at certain times of the year, 
contained a considerable amount of a poisonous resin, soluble in ether. The 
time corresponded to the period of flowering and fruiting. The resin existed iu 
greatest amount in the nuts, and was also present in the half subterranean stems 
or bulbs and the leaves. 

In guinea-pigs and cate the feeding produced gastro-enleritis and death. 
The author could not produce “wobblep^^ in any animals, but stated that enteritis, 
through inanition, might lead to it. 

Lauterer and Pound then continued their experiments, by feeding calves with 
chaff mixed with the cut-up leaves of Macronemiti in the flowering stage. The 
first calf ate 8 lbs. of Jlfacro^roimo leaves per day for 3 days, then refused to eat 
more, and died on the fifth day. The second calf refused to eat Macrozamia 
on the fifth day, ate lucerne for 2 days, and died on the tenth day. The third 
calf ate for 6 days before refusing, and lived on green pasturage till the tenth 
day, when it, too, died. All these animals walked slowly, and staggered from 
weitoesa. Post-mortems revealed symptoms of gastro-entoritis only, with in¬ 
flamed membranes of stomach land alimentary tract (18). 

Lamb, in 1896, recorded the death of a great number of cattle in North 
Queensland from paralysis of the hindquarters, attributed to the eating of young 
shoots of M, Miqmlii (17), 

Poisoning by M, Fraccri is Recorded by Crawley in Wcfitem Australia, 1898. 
Twenty-four bullocks died after eating the leaves. Owing to a gradual loss of 
vitality, the animals lay down for a few days in a helpless and semi^paralysed 
condition, and finally died. On post-mortem examination, the contents of the 
omasum were found impacted with ingesta, which were abnormally dry. The 
abomasum and intestines were empty. The spinal cord and meninges were in an 
abnormal condition (19). 

Dr, Hunt, of Queensland, earned out a series of feeding experiments in 
1899. He observed that cattle fed on leaves, stem, bulb, and male and female 
fruits, became afPected after 14 days, the ration being 2 to 4 lbs. per day. Of 
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tlict*e animalet suffering with Zamia paralysis, some being recent acute, others old 
chronic cases, the author took blood, spinal and synovial fiaids, and emulsion of 
cord, and injected these into other healthy cattle. He failed in all cases to infect 
the latter. Ho remarked that no case of disease had ever been produced by in¬ 
jecting hypodermically, or by internal dosing with any substance extracted or 
isolated from Macrozamias, but only by feeding with the plant itself. After long 
persistence in feeding with the plant, the practical permanence of symptoms 
was associated with penpheral neuritis (20). 

Similar condusioiiB were arrived at by Professor Smith, of Sydney Univer¬ 
sity, as a result of his exjierimental work. 

Mr, J. H. Maiden described a convincing instance of cases of poisoning in 
1895-1898. In a paddock in which Maer&samm plants were growing, stuck were 
badly affected. The cattle were removed and the cycads cut down completely, 
but left lying in the paddock. Next year the stock were put batik, and in six 
weeks were again suffering badly. Their stomachs were filled with the dried 
Macronamia leaves. In 1897, the paddocks were closed again, till after one year 
cattle were admitted. They ate the dried withered leaves and all became ill. 
In 1898 the withered leaves had all disappeared, and only the roots were left, 
which had been drkd for over 3 years. when put in again, ate the 

roots, and became ill as before (16). 

Professor J. D. Stewart, in 1899, tlien chief Veterinary Officer for New 
South Wales, conducted an enquiry into an outbreak of tho disease at Moruyu, 
A hundred head of cattle of all ages were affected. The symptoms were ob¬ 
served in all stages, and were described in detail and illustrated by photographs. 
Post-mortem examinations also were conducted. These led to tlie conchision of 
the existence of partial motor-paralysis of the land extremities, due to loss of 
nervous control over the actions of the muscles of the parts affected (21). 

In the following year, Professor Btewart carried out feeding experiments on 
cattle. He gave each 2 lbs. per day mixed with chaff. Symptoms of the disease 
were indicated on the 23rd day, and the condition thoroughly established in all 
its manifestations 8 days later. This condition was shown to be permanent, and 
for all practical purposes incurable (22). 

In 1906, Mann and Wallas analysed Macrozamia Fraaeri, the Western Aus¬ 
tralian species, and concluded that the effects upon cattle induced by eating tho 
plant are caused by potassium oxalate [confirming Norrie’s result on M. ftpiraUs 
(5)]. The authors referred to the plant but did not say whether leaves or nuts 
were used (24). 

In 1912, Inspector Marks was sent to the Tabulam district, New South 
Wales, where in 1960 over 400 cattle had died. Heavy losses had been experi¬ 
enced each succeeding year till at last the leases had been ^ven up. Zamia 
eaters with ihe confirmed habit hdd taught the whole herd, though plenty of 
green fodder was available. After some years, this neglected lond^ was again 
leased for grazing and the herds were at once affected, there being many fatalities 
(25). 

Dr. Cleland carried out feeding experiments on Milson Island in 1912 and 
1913. The leaflets of M. spif<dis were cut up small and mixed with chaff, 1 to 2 
lbs. per day being given to each animal which was then well fed with other 
nourishing food. These experiments were of 6 months’ duration, and no rigns 
of any poisoning effeets were discovered. The authors comment is that if 
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Maotostama contained an^ aotual poasonooB constituent^ some eignet of its action 
would have been manifest in 6 months. Cattle in the poor Macroj^amia Country, 
however, would eat the plant in sufficient quantity to keep alive, but were not 
being supplied with vitamine (26). 

The dietetic deficiency theory put forward by Dr. Cleland was not accepted 
by Professor Stewart, who has since conducted farther feeding experiments. 
These eliminate any suspicion of lack of vitamines being the cause of the disease. 
He has obtained positive results in so far as the disease was established in animals 
receiving a “sufficienP^ diet, with an allowance of Macrogamia. It is understood 
that the details of these later feeding experiments will be published shortly* 

In 1917, Mr. F. B* Guthrie analysed the nuts and leaves of M, spiralis, and 
the following results were published (27). 

Kernel. Leaves. 


Water. 81.79 76.67 

Ash. 1.07 .90 

Ether extract.18 .40 

Fibre. 4.74 6.18 

Albuminoids.03 2.64 

Carbohydrates . 12.19 13.31 


100.00 100.00 

It is important to note from these figures for the kernels, after deducting 
the water and calculating the dry substance, that two thirds of this is starch and 
one quarter fibre. 

Experimental Work, 

Macrommia spiralis Miq* grows in great abundance in certain districts, north 
and south of Sydney. A large stock of the leaves obtained from T^atemon’s Bay 
on the south coast of New South Wales, was made available by Professor Watt 
in connection with the investigation of this plant as a possible s<.>urce of raw 
material for tlie manufacture of commercial alcohol. 

The sample consisted of the entire rachis and leaflets, each about six feet 
long. Through the kindness of Mr, G. Wright, these were air-dried and put 
through a disintegrator in the School of Agriculture at the University. The fine 
dry powder tlius obtained weighed 10.4 kilograms. 

Proximate CamposiUon of the Leaim. 

A portion of the leaf-powder was dried at 100" (\ for water content, then 
incinerated to obtmn the amount of crude ash. Another portion was completely 
extracted successively with various solvents, in a Soxhlet extractor; the extracts 
were evaporated, and the residues dried at 100" and w^eighed. There was left 
an insoluble powder containing the cellulose, fibre, and other indefinite substances. 
The following results were obtained lor the air-dried leaf-powder, and have 
been also calculated for the fresh and completely dried leaves. 

Fresh leaves. Air-dried. Dried 


at 100" 

Water .. 60.0% 9,6% — 

Crude ash .. .. .1.7 3.8 4.2% 

Extd. by solvents. 12-fl 20,2 32.3 

Insol. residue . 25.4 57.4 63.5 
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Tlie various organic solvents removed in solution the following amounts:* 

Air*dried leaves. 


1. Petroleum spirit (b,p* under 50°) extracted .. 1.19% 

2. Ether „ 1.26 

3. Chloroform tt . 

4 . Ethyl alcohol „ 13.08 

6 . Water „ 7.60 


Total soluble substances.29.17% 


A portion of the leaves was 8 i>eciolly tested for alkaloids by extracting with 
chlorotorm-ether-alcohol mixture. The extract, after removal of the solvents, 
was heated with dilute acid, and on applying the characteristic tests for alkaloids 
gave entirely negative results. 

Another portion of the leaf-powder was treated spo<*ially for the isolation 
of oxalic aeid or oxalates, and these were proved to Iki absent. 

Proximate Composition of the Nuts. 

The bright red ovules or seeds were collected and used in the fresh condition. 

One average ovule consisted of:— 


Soft red outer cover ., . 

. 10 

gms. 

Hard shell. 

. .. 2 

ff 

Soft white kernel. 

. .. 6 

f* 

Total weight. 

, 18 

it 


These kernels contained a harciBr core in the centre, and were easily cut like 
a potato. When they were grated down they became a sticky pulp, resembling 
thin dough, mixed with much mucilage. Exposed to the air, the pulp soon 
became dry and brittle, and was then easily powdered in a mortar. A portion of 
this was extracted with alcohol, which dissolved out a small amount of fixed oil, 
and then extracted with water. The insoluble residue from this extraction was 
dried and weighed. In a second portion the nitrogen was estimated by Kjel- 
dahPs method. In a third portion a careful examination was made for salts of 
oxalic acid. This was subsequently repeated with a much larger sample, and 
the minute precipitates carefully examined under the polarising microscope, but 
in none of these were any of the characteristic calcium oxalate crystals seen. 

A large sample was washed in a muslin cloth imdf‘r cold water, after which 
the white starch which deposited was dried and weighed, likewise the insoluble 
fibrous residue in the cloth was separated and weighed. The aqueous solution 
containeil a considerable amount of a thick gelatinous slime, or mucilage. 

Composition of the Kernels or Seeds of the Macrozamiu Nuts. 

Calculated on 

Fresh Kernel Dried at 100 ° 

Water. 42 6% 

Ash . 1.0 1 , 7 % 

Extracted by alcohol (oil) .. 4.25 7.4 

hot water. 4.2 7*3 

Insoluble residue. 48.0 83.6 

100.0 100*0 

Nitrogen........ 1 . 8 % 3 ^ 2 % 

Starch ... 39,0 68.0 

Residue left in doth (fibre) .. 15.1 26.3 
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Eaetraction ,—For the purpose of a detailed investigation of the constituents 
of the leaves, 6 kilograms of the air-dried plant powder were extracted with 80 % 
alcohol, by maceration and percolation at room temperature. Three large per¬ 
colators were employed. The fresh spirit was added to the first, the peiwlate 
from this run into the second, and the percolate from the second added to the 
third, thus making one complete extract. Each complete extrat*t was assayed 
for total solids contained in it; in this way the progress of the extraction was 
asc>ertained. 


1st 


, 3 litres, 

contained 

285 gmK. solid matter. 

2nd 

}i 

3 

11 

246 

3rd 

tf 

3 

If 

171 

4tli 

11 

3 

It 

114 

5th 


3 

It 

(53 

6th 

11 

3 

It 

30 

7th 

11 

3 

11 

24 

8tb 

11 

4 

11 

24 

9th 

11 

3 

11 

12 



28 litres 


975 gms. 


The total solid matter, soluble in fidoohol, thus obtained, represents IG % of the 
air-dried leaf-powder, Tlje 28 litres of alcoholic extract consisted of a dark 
brown fluid, and were distilled under diminished pressure to a thick syrup. Tlie 
temperature of distillation did not exceed 40® C. After removing the solvent in 
this way there remained in the still a thick, black, tarry product. 

Distillation of the Extract in a Current of Steam The semi-solid mass was 
then distilled in a current of steam,, when there was obtained 2.5 litres of 
aqueous distillate, and in the still an insoluble resinous mass with a large volume 
of hot aqueous liquid. The latter was filtered hot, the solid portion boiled in 
water, and decanted many times till the washings were colourless. This sub¬ 
stance, insoluble in hot water, when dry weighed 392 gms. The filtered solution 
and washings were set aside to cool, and after a few days a quantity of a brown 
solid deposit separated, which was washed with cold water, and when dry weigher! 
64 gms. The following portions were obtained: — 


A. Volatile steam distillate. 2.5 litres 

B. Aqueous solution.. 7 „ 


C. Chlorophyll and insoluble resins.392 gms. 

D. Brown deposit on cooling the a^iueous soln. 04 

The insoluble subBtanees in C and D, weighing 460 gms., made up 47% of the 
whole alcoholic extract. 

Examination of the Volatile Portion, A, 

The distillate, measuring 2.6 litres, and showing a distinctly acid reaction to 
litmus, was shaken out with ether many times. 

(1). The remaining aqueons fluid was first examined: it was still acid in 
reaction to litmus. When boiled with Fehling^s solution it produ<ied a slight 
reduction. It also reduced mercuric oxide and silver -nitrate when boiled, in¬ 
dicating the presence of a small amount of formic acid. A little of the solution 
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wan evaporated vitb eulpharic acid, when the pting^nt vapours of aeetic acid 
were recognised, and on addition of alcohol, the odour of ethyl acetate was very 
xoarked. 

The whole fluid was neutralised with baryta water and evaporated to dry¬ 
ness. This left a residue of barium salts of the organic acids weighing 0.8J 
gm., which was converted into barium sulpiiate. 

0,93 gm, Ba salt yielded 0.847 gm. BaS04==91.1 % 

Acetic acid requires „ =^01.3 

The barium salt I'epresents 0,54 gm. of acetic acid in the aqueous solution^ with 
a trace of formic acid, 

(2). The ether extract of the volatile distillate was agitated successively with 
ammonium carbonate, sodium carbonate, and sodium hydroxide until nothing fur¬ 
ther was removed in solution by each solvent. These alkaline fluids were then 
acidulated and extracted with ether, the solvent distilled o£f, and the residue 
converted into barium salt by titration with decdnomial baryta solution. The 
latter was decomposed by sulphuric acid, and tlie barium sulphate weighed. 

The aiqtnonium carbionate extract was too small in amount for analysis, but 
the sodium carbonate solution gave 0.226 gm. of barium salt. 

0,0465 gm. Ba salt yielded 0.032 gin. BaS 04 == 68.80 % 

Valerianic acid, C 4 H 0 .COOH, re(|uires „ ==68.73 
By titration the sodium carbonate extract was found to contain 0.3 gm. of 
valerianic acid. 

The aodium hydroxide extract waa neutralised by 0.5 cc. of baryta. It 
left a small residue on evaporation, which possessed the odour of cresol. 

The ethereal solution remaining after the treatment with alkaline liquids 
was dried and distilled at a low temperature. There was obtained in this way 
a pale yellow limpid essential oil weighing 2.15 gms. This oil poaeefiacd a 
strong fragrant odour like camphor, and when kepi in a desiccator over sulphuric 
acid, it was nearly all lost by evaporation in 3 days. This exceedingly volatile 
oil left about 0.25 gm. of a yellow solid on spontaneous evaporation. 

The volatile constituents in the steam distillate were thus identifled:— 


trace of formic acid. ("H 2 O 2 

0,64 gm. acetic acid. C 2 H 4 O 2 


0.30 gm. valeriamo acid .. .. C 5 H 10 O 2 

2.15 gms. essential oils. 

For comparison with these acids we may mention the historic work of 
ChevreuI on another plant survival from tlie past, Ginkgo biloba^ the maiden-hair 
tree of China and Japan. This is the sole representative now existing of tha 
very ancient branch constituting the second Order of the GymnoSpems, and 
has much in common with the cycads. ChevroTil and B^hamp* isolated a com* 
plete series of acids from Ci to € 7 , viz., formic, acetic, propionic, butyric, vale* 
rianic, caproic and caprylic acids. The second, fourth and sixth predominated. 
This result was obtained after many trials, and only after extracting a large 
amount, 30 kilos, was sufficient of the third, fifth and seventh acids obtained 
to enable them to be idehtilled. It is quite probable that small amotmts of the 
other aeids are present in Jlfflwsforeeiia also, but if so they can be recognised only 

~’^mptes rendwrdiuAea^^^ Soiwei, 
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by taking a much greater quantity of material, and making this a special object 
ol research. 

Emndnation of the, Aqueom Solution^ B, 

The aqueom solutioni^Thi^ voluminous washings and aqueous solutiona 
were concentrated at a low temperature, ami freed from a small amount of oil 
by shaking with petroleum spirit. The sohition was then treated with an equal 
volume of 10 % lead acetate solution, and the brown precipitate removed by the 
centrifuge and washed. The filtrate was next treated with basic lead acetate 
solution, and a white precipitate separated in the same way. The lead was re¬ 
moved from the solution by sulphuric acid and hydrogen sulphide, and tlie solu¬ 
tion concentrated at 00® C. The hydrogen sulphide was removed by an air cur¬ 
rent passed through the warm solution. The black solution was sliakeri up re¬ 
peatedly with (1) ether, (2) chloroform and (3) amyl alcohol, hither removed 
about 2 gtna. of a viscous resinous substance, chlorofonn removed only a trace, 
and amyl alcohol a dark brown syrup. These substances yiclde<l nothing of a 
crystalline nature. TIi6>\ were dissolved in ether and sLiikcii out successively 
with ammonium carbonate, sodium carbonate and sodium liydroxide, neutralised 
and again agitated wdth^thor, but nothing could bo obtained in this way. 

Each of these extracts was carefully tested for alkaloids ))iit only negative 
results were obtained. 

The aqueous solution remaining after treatment with the above organic sol¬ 
vents, was distilled in a current of steam till free from amyl alcohol, and set 
aside. After some time crystals separated, and these wore found to consist (mly 
of potassium salts. No tannin w^as present in tliis solution, and snponins were 
absent. 

picric acid gave a large precipitate of needle crystals of potassium salt. 
When boiled with potash, much ammonia was evolved, and Fehling's solution 
showed an immediate and strong reduction. 

The osazonos were next prepared from the solution, and when the product 
was examined under the mioro^pe it was identified as the ciiaracteristic yellow 
crystals of phenyl glucosaxone. These w^ere purified by six reerystallisations 
from dilute alcohol, and then showed a melting point of 20f)® (^ (r*uj’rccted), 

The melting point of the osaxone of glucose is given as 205-®. The pre¬ 
dominating sugar is therefore glucojBc, 

The solution also gave reactions for furfuraldehyde. 

The total solid content of this a<)ne<ms fluid 350 gms. or 3G % of the 
alcoholic extract. 

Ea^mimHon of the lead acetate precipitates.—These lead dcpfwits were treated 
with sulphuric acid and hydrogen aulphide to remove tlie lead, and the hydrogen 
sulphide boiled off. The solutions were treated with animal charcoal till nearly 
cdlourleas and then concentrated. They showetl no reactions with ferric chloride 
or solphurie acid. When noatralked with sodium hydroxide, heavy gelatinous 
white precipitates were obtained, and Febling’s solution was strongly reduced. 

The fluid wax shaken out with ammonium carbonate, sodium carbonate and 
sodium hydroxide, then a^dtated with ether and acid, but nothing was obtained 
from any of those extnwrts in this way. The remaining solution from the normal 
lead preeipitide, after standing some time, deposited a considerable amount of 
anhy^ua calmum sulphate, in masses of white. neeflle-shape<l crystals, matted 
iog^her. 
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E:F>aininat:ion of the Resins^ <7. 

The resinous mass insoluble in hot water, whkh was left in the still after 
the removal of the volatile constituents by steam distillation, when dry weighed 
392 gms., or 40% of the total contents of the alcoholic extract. 

This substance was a dark brown powder. It was dissolved in the smallest 
amount of alcohol, mixed with purified sawdust and completely dried to constant 
weight. The dried mass thus rendered porous was transferred to a Soxhlet ap¬ 
paratus, and extracted successively and completely with petroleum spirit (b.p. 


below 60*^ C.), ether, chloroform, and alcohol. 

After 

each of these extracts 

distilled to remove the solvent, and the residues 

dried 

at no 

and weighed, 

following results were obtained:— 




1. Petroleum, spirit extract. 

35 

gms. 

8.9% 

2. Ether extract . 

38 


9.7 

3. Chloroform extract. 

4 

91 

1.0 

4. Alcohol extract .. 

60 

ft 

15.4 

Left nnextraoted .. .. 

265 


66.0 

Total. 

302 


100.0 


This table shows that although 392 gins, of tliis mixture originally were in 
alcoholic solution, being extracted from the leaves Milh this solvent, 255 gms. had 
now become insoluble in that liqxiid, forming nearly tw’o-thirds of the original 
extract. 

Tw'O factors may explain this anomaly:—The petroleum spirit extract con¬ 
tains all the oils and fats. Certain substances are intimately associated in the 
plant with these oils and are soluble in them alone. They are removed together 
with tlie oils in the extraction of the leaves by alcohol. When subsequently the 
oils and fats are removed by T>etroleum spirit these other constituents, having 
lost their special solvent, are now rendered completely insoluble in alcohol. In 
the second place tho leaves were originally extracted with 80 % alcohol (contain¬ 
ing 5 % wood-spirit), and in the resin analysis 98 % ethyl alcohol was used. 

i. Petroleum spirit extract of the Resms ,—The solvent was removed by 
distillation, and the residue of 36 gms. was dissolved in ether leaving a small 
amount of insoluble brown residue, which weighed 0,2 gm. The ethereal solution 
was then agitated a number of times with (1) ammonium carbonate, (2) sodium 
carbonate, (3) sodium hydroxide,, (4) water, for the separation of organic acids. 
The alkaline extracts were rendered acid with sulphuric, and shaken back with 
ether, the solvent distilled off, and the residue examined. In this way (1) am¬ 
monium carbonate yielded 0.25 gm. of a grey amorphous residue, (2) The 
sodium carbonate ea^act yielded a small quantity of a dark brown oil. At the 
same time there was precipitated by sulphuric acid about 10 gms. of a brown 
solid substance. The latter with the acid fluid was distilled in a current of 
steam, but from the distillate only a trace of volatile acids was obtained. The 
acid liquid remaining in the still, however, when titrated with baryta solution 
and evaporated, yielded the barium salt of acetic acid, 

0.460 gm. Ba salt gave 0,410 gm. BaS04==:89.2% 

Barium acetate requires „ ^1,3 

The amount was equal to alxiut 0.76 gm. of acetic acid. The brown solid sub¬ 
stance mentioned above, of 10 gms. weight, was treated with petroleum spirit 
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in which 3.3 gnis. dissolved, ether dissolved 1 gm., and the remainder was soluble 
in alcohol only. These residues appeared to be complex mixtures of acids, and 
were not further examined. (3) The sodium hydroxide extract contained much 
chlorophyll. When acidified and shaken out with ether 0.2 gm. of substance 
was obtained. (4) The water extract after caustic soda treatment yielded to 
petroleum spirit 6.6 gms. of a white fatty substance, which was filtered and 
washed with cold alcohol. On recrystallisation a number of times from petro- 
lenm spirit, it showed a melting point of 47,5° C,, and solidified at 46” C. The 
sohition of this substance possessed an acid reaction. 

0.155 gm. required 4.86 ecs. of decinormai alkali to neutralise it to’phenol- 
phthalein. This gives for a monobasic acid, the molecular weight of 320. The 
iodine-value by HubTs method was determined:— 

(1) . 0.1007 gm. absorbed 0.068 gm. of iodine=52.9 % 

(2) . 0.1012 „ 0.064 „ 

The iodine-value corresponds to 69 % of oleic acid, and leaves 41 % with a mole¬ 
cular weight approximating 374, as probably one of the higher homologues of 
stearif^ acid. 

' holation of Phytonterol. 

The ethereal solution which remained from the last section, after extraction 
with alkalis and water, was distilled off. This residue consisted of a mixture of 
fats and oils, with certain unsaponifiable substances, and weighed 10 gms. It 
was hydrolysed by boiling for 6 hours with an alcoholic solution of potassium 
hydroxide, and the products of saponification brought into aqueous solution by 
heating on the water-bath. In this way there w^ere separated a block insoluble 
unsaponified portion, and a strongly alkaline aqueous solution. The whole was 
cooled and agitated with ether many times until nothing further was brought out 
in solution. 

The 7 inmponified portion ,—The ethereal solution, dark browm in colour, con¬ 
tained 0.5 gm. of solid, and was distilled off leaving a residue of impure, much 
discoloured crystals. The latter were dissolved in alcohol and digested with 
animal charcoal. They were then obtained in a fairly pure condition, and were 
redissoJved and recrystalliaed twice from dilute alcohol. 

The crystals were pure white with glistening surfacfes, but under the raicro- 
Bcope appeared of two kinds—a few broad rectangnilar flakes with dome ends, 
and the greater portion consisting of lath-shaped forms with pointed ends. 

The broad flaky crystals presented the appearance of cholesterol, with low- 
refractive index, and with the characteristic bites out of the sides. 

The loth-shaped forma resembled some phytosterol crystals. 

The crystals were exceedingly soluble in chloroform, and the following 
specific tests were applied:— 

Salkomki^s reaction —A chloroform solution and concentrated sulphuric 
acid were mixed, when the former assumed a blood-red colour and the acid a deep- 
green fluorescence; the red solution when removed and evaporated slowly changed 
colour, through purple, violet, blue and finally colourless; on again adding sul¬ 
phuric acid tie original crimson colour was restored. 

Liehermann^s reaction —acetic anhydride and a drop of sulphuric acid added 
to a chloroform solution gave a rich rose-red colour. 

Iodine and mlphuric acid gave a violet colour, changing to blue and green. 

Sehiff^e reagent gave a reddish violet residue. 
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These positive feaetioijs plaee the substance in the group of phytosterob* 

Purification and physical projjcrtiea of the phytosterol —After fire reArya- 
tollisatione from 95 % alcohol the greater portion of the substance was obtained 
in one fraction which, under the microscopet showed crystals of a uniform kind, 
laths with pointed ends, A second small fraction contained a mixture of the 
phytosterol with some few crystals like cholesterol. The first fraction was used 
for the following determinations;— 

Estimation of water of crystallisation, 

0.3301 gm. heated in the oven at 110® C, lost 0.015 gm, 

Loss in weight 4.54 % water 

C27H460,H20 contains 4.40 „ 

Formation of acetate, 

.2657 gin. of the anhydrous crystals was boiled with acetic 
anhydride; the product evaporated and w'eighed, gave 
.2937 gin. of phytosterol acetate. 

IncreafM^ in w'eight 10.6% 

C 27 H 4 « 0 (C 0 .CH 8 ) requires 10,0 

Melting points. —^Tlie first fraction of the jdiytosterol containing its water of 
crystallisation showed a comtmt melting point of 132® C. (cornxited). The 
second fraction gave a melting point of 136® C . The phytosterol acetate crystals 
melted at 120® C. (oorreeted). 

Optical properties, —A polarimetrie determination of the substanee >vas made 
with a Schmidt and Haenacb pol^riineter. A solution of .2657 gm. of the 
phytosterol crystals in 15 ece. of ether, and equivalent to a 1.7714 % solution, 
was used in a 1 dcm. tube* A laevo-rotation was recorded of —0.61® at a tem¬ 
perature of 16® C. 

The specific rotatory power, « J —34.6. 

This biochemical group, of lyMeh cholestcrin is the best known, has been 
called by Abderhalden the sterins (Lehrbuch der physiol. Chemie). These ap¬ 
pear to be intimately aasooiated with the fats and oils in all living cells, and have 
certain well defined properties. Their physical constants, however, are found to 
vary within certain limits^ showing that not one substance but several closely 
related compounds exist, 

Cholesterin of animal tissue *ha» been known for fifty years, but of the 
analogous eompoimds in plants# the phytosterins, our knowledge is very recent. 
They occur both in the free state and as esters. Chemically, they are unsaturated 
alcohols of high molecular weight, having the constitution of cyclic polyterpenes. 

In ther literature available to the author the investigation of 66 differ^t plants 
includes the isolation and identification of their phytosterins. In the Bn|di»h 
literature the term phytosterols is adhered to throu^out. In ultimate composi¬ 
tion they arc found to range from Cao to Cao, but tw'O-thirda of the number have 
the formula C 27 H 46 O and the great majority possess the general formula 
These 44 phytoeterols have— 


a melting point 

between 180® And 138' 

optical rotation 

.1 —80 „ —41 

2 groups of oeetateB (1) m.p. 

» 118 „ 122 

(2) > 

125 „ 128 
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Those possessing the latter oonstants for their aeetates were distingutehed by 
Borian as sitosterols. 

The phytoatero) of Macrommia »piraUs possesses the following physie^ 
constants 

melting point, 132.0*^ C\ 

optical rotation, —^34.5 
acetate m,p., 120.0® C. 

It therefore falls in the ftrst of the two groups. 

Separation of Hydrocarbons. 

The alcoholic mother-liquorB, left after crystallising out the phytosterols, were 
united, and on further conecntratiou a small quantity of cream-coloured fatty 
solid was separated. This eubstanoe, when purified by digeetiug with animal 
charcoal and several crystallisations, possessed the propertieji of a saturated hydro¬ 
carbon, and a constant melting point of 65®^ C, The weight was insufticient for 
analysis, and was not further examined. The melting point of the parafiin 
triacontane, CsoH« 2 , as observed by Tutin, is 65* C. 

There now remained of the unsaponified substances only an uncryatallisable 
dark yellow oil, weighing about 2 gms. 

Something of the nature of this oil was ascertained by treating a portion 
with a small piejce of sodium, when only a few micro-bubbles of gas were pro¬ 
duced, even on heating to 75® C. The substance therefore v'as not an alcohol. 
This point was confirmed by acetylation of the substance: when boiled with acetic 
anhydride and the products separated, no gain in weight was ol>served. The sub¬ 
stance therefore did not contain a hydroxyl group, 

The yellow oil was next distilled imder a pressure of 30 mms.; the finst 
drop collected at 180® C., and the greater part passed over at about 220®. The 
distillate was a pale yellow fluid which solidified on cooling in microcrystalline 
needles. This clear distillate was quite solid at 16® I'., and when carefully 
warmed Imeame a viscous fluid at 20®; the melting point lay l)etween 17® and 10® 
C. By careful bromination of tlm substance in solutions of carbon bisulphide, 
it was ol)served that the bromine decolourised but almost no hydrobromie acid 
was formed,—evidence that only addition products were present. The absence 
of substitution of bromine points to the absence of paraffins. 

Tlie olefine hydrocarbon, octodecylenc, CisHae, posseeseH the melting point 
of 18® C., and boiling point 182® C., under a pressure of 30 mms. 

The Saponified Oils. 

The strong alkaline solution obtained by hydrolising the petroleum spirit 
extract of tlie resini, and after removal by ether of the unsaponified sal>stances, 
was now treated for fatty acids by adding sulphuric acid and distillation in a 
current of steam. 

The distillate was faintly acid, and contained a small r mount of a greenish 
solid, which was filtered off and examined. The substance was recrystalliaed 
from alcohol a number of times, and then consisted of 60 mgs. of nearly white 
crystals in fimal! globular masses. The melting point was 45® C. The neutral¬ 
isation ec|uivalent was determined in alcoholic solutions, the titration ended sharply 
and required 20 ocs, of centinonnal alkali to neutralise 40 mgs,, which is equiva¬ 
lent to a neutralisation value of 200. 

Latmo acid; 2 , requires200 and possesses a melting point of 43,6® C, 
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The titrated sodium salt in alcobolie solution wan then pmdpitated by baryta, 
and the barium compound converted into Hulphate. 

0.0383 gm. Ba salt yielded 0.0102 gui. BaB 04 . 
equivalent to BaSOi 42.3 % 

Barium laurate requires 43.5 % 

The substance was therefore lauric acid, C12 ?l24 O3 

The aqueous distillate; from which the* above solid lauric acid had to be 
filtered, was treated by shaking out wuth ether; but nothing was removed in solu¬ 
tion except a trace of an acid too small to identify. The aiiueous distillate was 
titrated with decinormal barium hydroxide, and re<|iured 42 ccs. The solution 
was evaporated to dryness and weighed. During the heating the strong odour of 
ac^otic acid was detected. 

0.3973 gm. Ba salt yielded 0.3671 gm. 804—92.4% 

Barium acetate requires „ 91.3 

The substance is therefore acetic acid, C2H4O2. 

The acid liquid remaining in the distillation flask was shaken out with petro¬ 
leum spirit. This removed a dark coloured solid mass which weighed 3 gins., and 
consisted of the higher fatty acids including stearic and oleic acids; they were 
not further examined. 

The same acid liquid after treutment with petroleum spirit was agitated with 
ether. This solvent removed about 1 gm. of solid substance in solution, wliich 
consisted of resins and resin acids. 

ii. The ether extract of the Hesins:—The ether extract weighing 38 gms. 
was examined in the following manner. 

A portion of the extract was‘‘dissolved in alcohtd and poured into a large 
volume of water, when a dark green insoluble mass separated and was depositecl. 
The atjueous portion was a pale green colloidal solution which did not settle. The 
resinous contents could not Iw induced to separate either by spinning in a high¬ 
speed centrifuge, filtering by the suction pump, allowing to stand several weeks, 
or by addition of such reagents as 8(>diuro citrate, magnesium sulphate, ether or 
alcohol. When a^ritated, however, with a little dilute sulplmric acid, instant 
eeparation took place, light green resins were deposited, which were filtered off 
from a clear afjueous fluid, and washed with water till acid-free. 

The total deposited resins were dried and ext racted with prepared sawdust in 
a Soxhlet extractor (1) with chloroform, (2) with alcohol. From each of these 
extracts the solvent was removed by distillation, dried and weighed. 

27 gms. soluble in chloroform, 

5 gms. insoluble in chloroform, soluble in alcohol. 

6 gms insoluble in chloroform, insoluble in alcohol. 

Each of theae portions was examined separately in great detail. Their solutions 
in ether were agitated with sodium carbonate, sodium hydroxide, and water. Each 
solution was oanefully purified by animal chart’,oal and evaporated spontaneously, 
but in no case could any crystalline sulistance be isolated. Amorphous residues 
were obtained in all cases. 

The portion insoluble in chloroform but soluble in alcohol was a black brittle resin¬ 
ous substance; when its alcoholic solution was poured into water it assumed a 
brilliant pale green and blight blue fiuorescence. 

iii. The chloroform and iv. the alcohol extracM of the origiml resin. _These 

following the petroleum spirit and ether extractions, were treated in the same 
manner as the etlmr soluble portioui, but only amorphous resins were obtained. 
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The light brown reBinous powder obUined by settling the original aqueous 
solution of the resins, and weighing 64 gms., was dissolved in a little alcohol and 
mixed with prepared sawdtist. The whole 'was then thoroughly dried, and ex¬ 
tracted in a Soxhlet apparat^iB^ successively with organic solvents. The yield ob- 


. taincd was:— 

Extracted by ether. 10 % 

„ chloroform . 1 

„ alcohol. 21 

Insoluble. 68 


The brown resin contained 1.2 % of inorganic salts. P'rom each of these 
extriicts the solvent was distilled, and the residual substance examined. Nothing 
crystalline was obtained fx'om any portion, and they seemed to be composed of 
amorphous resins. 

FeKUING EXPIiRIMKNTS wh'H MaCKOZAMIA 8PI1UMS. 

The animals used were white rats. They were kept singly in metal cages, 
and their normal food consisted of bread, or dog-biscuit, and water. 

(L) With the fnesk leaf’•powder. —The powdered leaves were mixed with 
bread or biscuit into a paste with ivater. 10 gms, of leaves were thus given daily 
to ea(ih of four rats. In most cases the ration was linished, but at the end of two 
weeks they ceased to eat any more, and after starving for a number of days they 
were put back on normal diet. 

These animals were very lively and active, sboMUng no ill eifects at the end 
of the experiment, nor after some weeks. 

(ii.) With the comtitumU of the setker extract —It has been stated in the 
histoi’ical part above (p. 427), that Lauterer, of Queensland, separated from the 
leaves of Macrozamia by extraction with ether, a quantity of resin, to which he 
attributed the poisonous effects. 

For the purpose of testing these resins a quantity of the leaves were treated 
in a special manner. 

A quantity of the aii’-dried leaf-powder weighing 2.5 kilos wan thoroughly 
extracted in large percolators with ether. After distilling off the solvent, there 
remained a viscous residue weighing 94 gma. (dry weight), which consisted of 
oik, fats and resins. Instod of using this entire extract it was further analysed by 
dissolving in a little alcohol, mixing with prepared saw^dust, and completely drying 
the mass. This was extracted in a Soxhlet successively with (a) petroleum 
spirit, (b) ether, ^c) alcohol. 

The petroleum spirit extract wm found to be the greatest in amount; it was 
further subdivided by shaking out successively with (1) sodium carbonate, (2) 
sodium hydroxide. 

The weights of these different portions finally obtained w’ere:-- 
(n) Petroleum spirit extract— 

Sodium carbonate solution. 16 gms. 

Sodium hydroxide „ . 30 ,, 

Petrol spirit „ . 20 „ 

(b) Ether extrabt .. 24 „ 

(c) Alcohol extract . 6 „ 
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Th««e various portions mre divided into small amounts for feeding purpoaee, 
to last about two weeks. Each portion, mixed as before witit about 10 gm. of 
bread or biscuit, was fed to a rat. Water aho was given in each case. 

All these extracts were readily and completely eaten. The rats apparently 
enjoyed the rufeione; and remained throughout the periwl of two to three weeks 
very active and well. These experiments show that nothing of the natnxie of 
Lauterer^s poisonous resins was present. 

(iii.) With the aqueous ea:tract of the nuts. —About 1 kilo, of the seeds w'os 
made into a pulp, and extracted with 3 litres of water and 1 ee. of toluene. 
After 3 days, with frequent f^tirring, it was filtered through cloth into a tall 
cylinder, to allow the greater portion of the starch to deposit. 

The solution thus obtained was given to two I lie ration for each being 
made up of 30 ees. of the fluid, with bread and biscuit soaked in it. This was 
given daily for 22 clays, at the end of wJiicli period the two rats appeared quite 
normal and active. 

The supposed poisonous principle smd to be i*emovt>d from the nuts by wash¬ 
ing with water, and which would have been in the above solution, was not found 
m these experiments 

(iv.) With the fresh nuts. —Nuts were fed to two rats, with no other food, but 
with plenty of water. Both animals died of impaction within three days, and no 
other abnormal symptoms were detected. 

In the historical record given above (p. 425), it will be noticed that animals 
were affected in two different ways. (1) Symptoms were rapidly manifeatwl wuth- 
in the flrstt three or four days after eating the Marrojsamia. The animals became 
alow in their movements, drag^^d^'the hind limbs, and finally died impaction. 
This condition would include the gastro-enteritis mentioned by certain authors. 
(2) Symptoms were gradually produced after three or four wVdks’ feeding. The 
condition was entirely different from the former, and was naid produce peri¬ 
pheral neuritis, and partial paralysis, etc. The animals, though incurable, might 
live on if cared for, but if not, * they usually died of starvation. 

The results of the experiments with the white rats wore positive for the 
former, but entirely negative for the latter condition. 

The symptoms describ©<l for the real Macrozamiu poisoning are characterised 
by the slow onset of the disease, kit when fully («tabli»hed, the disease has not 
been associated with any very definite pathological changes. These symptoms, in 
a general sense, have also been observed after animals have fed for iong periods 
OKI certain other plants, for example, the Grasatrw^, the Darling Poaa, Lathf^rm, 
Loco weeds, etc., and in none of these has any active poisonous chemica} compound 
been identified. 

This chemical inveatigation htw shown that the Maerozamia contains no active 
poisonous principle which could be isolatc<l or identified, or any individual con¬ 
stituent which could be associated with the disease. 

Summary, 

Maerozamia epiraUe, which grows abundantly along the East Coast of New 
South Wales, has been regarded as a poisonous plant from the earliest days of 
the Colony. 

A complete summary of its poisonous record is givei. 

The rdiemical compogition of it» leaves is eharacterised by a large mount of 
amorphous resins. 
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The following ocmstitaent* were identified:— 

Formic, ecetic; valerianic and lawric acids. 

Oleic, Htearic, and higher fatty acids. 

A very volatile essential oil. 

A phytosterol with m.p. 132^, opt rot. —34.5, and m.p. of acetate 120® CJ. 
A paraffin, with tlie properties of triaeontane C8QHet2t and an olefine having 
the properties of octodecylene. 

The nuts contained 39 % of etarch, and much mucilag(^ 

In the feeding experiments, white rats were given, with their ordinary food, 
|1) the crushed fresh leaves, (2) the grated seeds, (3) the rich, fatty, and reeinous 
components extracted from the leaves by ether, and which Dr, Lauterer stated 
eoitained the poisonous principle, (4) the aciueous extra<*t« of the leaves, and the 
seeds, by which the aborigines believed the poison was removed. 

The animals showed no signs of being affected after three weeks' feeding; 
the material was apparently not poisonous to white rats. With careless feed¬ 
ing the animals are easily killed by impaction, w^hich is due to the fibrous nature 
of the material. 
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TWO NEW HYMENOPTERA OF THE SUPERFAMILY 
PBOCTOTRYPIDAE PROM AUSTRALIA. 

By Alak P. Dopd. 

(Communicated bf/ W, W, Froggatt, F,L.S.) 

Among a small collection of Micro-Hymcnoptera kindly lent me hy Mr. W. 
W, Froggatt, Government Entomologist of New South Wales, the two species 
described herein were picked out m new; of these one is of special interest, being 
a primary parasite of the Sheep-Maggot Flies. 

I am very much indebted to Mr. Froggatt for the loan of the specimens, 
and also for the data and information contained in his letters. 

Family DIAPRIIDAE. 

HemilexomYIA, n.gen. 

S.—In Kiefferis table of genera (Genera Insectornm, .1911), running to 
HemilcMs Foerster, Paramesim Westwood, and Spilomicruif Westwood; closely 
related to all these genera and combining many of tlicir characteristics, but at 
once differing in the incised base of the body of the abdomen, and the very 
long stigmal vein; Ilemilexie and Spilomicrun possess a more less truncate 

abdomen at the apex, but in both tliase the base of the body of the abdomen is 
distinctly raised from the petiole, whereas Paramesius^ which d(»es not possess 
the latter character, has the apex of the abdomen narrow and pointed. The 
detailed generic characters are given in the description of the sju^cies. 

Type, TIemilexomyia abrupta, n.sp. 

Hemilexomyu abrttpta, n.sp. 

Length, 6.5 mm. Shining black; legs, including the coxae, bright red; 
antennae red, the apical half more or less dusky; t^^gulae red. 

Head normal; smooth and shining, except for scattered small punctures 
each bearing a long fine seta; viewed from above, sub-rectangular, about twice 
as wide as long; viewed from the side, the frons triangular, the antennal prom¬ 
inence distinct; cheeks broad; eyes moderately large, giving off a few long setae; 
ocelli large, close together. Antennae inserted on a prominence in centre of 
frons, IS-jointed; scape long and slender; pedicle and flagellar joints with scat¬ 
tered long pubescence; pedicel twice as long as its greatest width; flagellum 
without a distinct club, the apical seven joints a little thickened; joint 1 cylin¬ 
drical, one-half longer than pedicel (in two specimens from Marsden longer and 
twice as long as peditsel); joint 2 one-half as long as 1; joints 3 and 4 subequal, 
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a little shorter tlia.ii 2, joints 5-10 subequal^ subglobose, about as long aa widej 
apical joint conical^ ouid-tbird longer than preceding. Thorax normal, twiee as 
long as its greatest width j pronotal neck short and stout, tlie pronotum itself 
hardly visible from above; scutum and seutellum smooth and shining, with a few 
small setigerous punctures; aciitnm almost as long as its greatest width, broadly 
rounded anteriorly, the parapsidal furrows very deep, complete, and foveatej 
seutellum longer than its width at apex, subquadrate, at base with two large 
deep almost circular foveae, situated slightly obliquely to each other, each tra¬ 
versed by two or three more or less obscure caxinae, their inner margins carin¬ 
ate, the narrow area between appearing m a shallow fovea (sometimes tlmre are 
two of these shallow foveae); lateral margins of seutellum without a fovea, the 
posterior margin flnelj' foveate; postscutellum conspicuous, carinate; median seg¬ 
ment long, rugose, at base with an acutely raised carina (from lateral aspect 
appearing as a raised tooth) which branches to form laterally n distinct blunt 
tooth on either side, below these teeth are the blunt-toothed or subacute latero- 
posfcerior angles, and there is also a blunt tooth or protuberance on either side 
against the lateral margins anteriorly; median segment posteriorly with a short 
stout neck. Forewings very long and broad, extending a little beyond apex of 
abdomen; stained yellowish; venation thick and distinct, fuscous; submarginal 
vein well distant f^om the costa which it joins at half wing length; marginal 
vein somewhat thickened, almost as long as the stigmal vein which is perpendicu¬ 
lar and very long for the family; pale yellow lines indicate basal, median, dis- 
coidal, recurrent, and radial veins. Hindwings two-tbirds as long as the fore- 
wings, narrow slender, with a long costal vein. Petiole of abdomen stout, a 
little longer than wide, its lateral^ margins carinate, rugose, and with a paired 
median carina that projects into the incised abdomen; body of abdomen, slender, 
about three times as long as ife greatest width, conical, but the apex is blunt; 
viewed from the side gently convex above and beneath, and abruptly truncate at 
apex; smooth and shining, with a very few scattered setae; consisting of one 
segment only; anterior margin triangdarly incised to form a short basal fovea. 
Legs slender; trochanters long and slender; femora slender for basal third, then 
much thickened; tibiae and tarsi slender, the latter 6-jointed with a pair of slen¬ 
der tarsal claws; intermediate tibiae a little longer than their femora, their tarsi a 
little longer than the tibiae; posterior tibiae plainly longer than their femora, 
and a little longer than their tarsi, the basal tarsal joint as long as 2-4 united; 
legs pilous, the tarsi spiny; posterior tibiae with two apical spurs. 

Described from the following series: three females collected by L. Wilson 
nt Marsden, South-weat Riverino, N.S.W., 15.5.1910, and bred from pupae of 
one of the sheep-maggol fliee; one female bred from pupae of Oph^ra nigra 
Wied., tJardry, near Hay, N.S.W*, 20.8.1916, J. L. Proj^att; three females 
bred from pupae of VaSUphora [1^eopolUnoBa) villom R.D., Moree, N.8. W., J. 
L. Froggatt; one female caught by sweeping pine scrub, Grenfell, N.8.W., 191 sj 
W, W. Froggatt. Thus the species is well established in the State. 

In Farmer’s Bulletin No. 113, June, 1017, of the New South Wales Depart¬ 
ment of Agriculture, ^^She^-Maggot Flies, No. 8,’’ Ijy W. W. Froggatt and J. 
L. Froggatt, on page 32 the discovery of thi* parasite is recorded and a general 
description given, and on the opposite page very good figures are given. The 
following extract is taken frmn this Imlletin : "This is a veiy different bymehop- 
teron from the previous oniea found attacking the maggots and pupae of the 
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mh]f us only about iiull' a «lo2en ape^^imons hiivv. Ht>cnr(>d, it is 
not of uvut'h <^<*onon]ie inijiortanffo; yet, (is it is evidently a primary paiusite, it 
is well worth noticing.” 

Tbe Jiiapriidae appear l-o confine their activities to Dipterous hosts, but so 
far this recoi’d of their breeding is the first in Australia. 

The spoeicH is somewhat variable in the relative length ot tlie pedicel and 
first fiagtdiar joint, and in tlwj foveae at the base of the senteJlum. One 
female has a conspicuous thick prutulierance at the ai>cx of the abdomen; this 
process is very possibly retractile, whieli would aci^ount for its absence in the 
other specimens. 

The types nnd cot.V])Os arc in ilic c<tlJeHion.s of Mr. AV. hh-ogv^tf; one 
cotype is in iiie autiior^s ci>Ueeti<m. 

Family BELYTIDAE. 

This family iUk’H not st^ui to be well represented in Australia, sixteen spe- 
ci(»s having been recorded. The species described below ilifVei's considerably from 
all the Australian forms, I'alling in the group in which the si'iitellum is more or 
leas spiued or toothed, and containing tVnir South American species described by 
Kieffer (Ann. Soc. Sci. Brussels, xxxiii., 1909) in four diffoient genera, Vros- 
oxplabis Kieffer, Kieffer, AddopHtlm Kieffei', and Odontopsiluti 

Kieffer, of wJiirdj the iirst alone is founded on a i omalc ; I he insect described 
herewiili shows some diversity' in the venation from all these, but the author docs 
not deem it mlvisable to pvojtose a new genua for its reception. 

Pm>NoxVi,Ams pieriPENJfts, n.sp, 

J.— Lciigth, d.5miu. 

licud, thorax (except the scutum), abdominal j)ctiole, and the legs vtoy deep 
red; Hcntiim and body of abdomen l>nght chestnut; the h'rst eight mitcniuil j<(ints 
hriglit reddish yellow, the upical seven black. 

Head normal, subglobose, the antennal prominenc(* very distinct; from lateral 
aspect the Irons triimgular, covered with a dense fine gtdden }>ubesccncc; eyes 
moderately small, o(‘clli small, close together. Anton ime 15-join ted; scape slender, 
as long as the f(mr following joints (M>mbined; pedicel short, a little longer than 
wide; fiinick* joint 1 distinctly longer, twice as long as its greatest width; 2-5 
gradually shortening, 5 as wide as long; club 7-jointed (the lirst club joint really 
forms a transition Ivctwecn (lie funicle and club), its joints l-(i somewhat \vid<jr 
than long, the apical joint twice ns long as the peuultimalt*. Tlmrax about twice 
a« long as its gi'catest width; pronotum not visible frotri above: Hcutum plainly 
wider than long, covered with long fine golden i)ubesccnce, the parapsidal fur¬ 
rows delicate; scutellum on either side of basal fovcu with dense golden pub- 
esoence, its disc Muth scattered )Pubescence; basal fovea large, sulK'ircalaT, dividc^l 
by a median carina that c(>ntinues along the disc to terminate in a blunt tulmrclc 
or tooth posteriorly; postscutedium and median Kcgnuod with a dressed sparse* 
pubescence, the latter long. Forewings long and broad, extending well beyond 
apex of abdomen, marginal cilia short; discal cilia very dense and rather coarse 
very deeply ernbrownetl, with a brtpad subhyaline band across the wing a little 
before the apex, a small subhyalme area just before the marginal vein, and a 

•Th« two other known enemies of abeep-roaggot flies are the CluUcids A/asonm brevis 
cornu Olmult and Baundera, and Ckalcis calHpnorae Froggntt. 
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similar area a little beyond the marginal vein, both against the eosta; the broad 
band has ita proximal margin straight, its distal margin deeply ineised at the 
middle; venation obscure, consisting of a submarginal vein which joins the costa 
at nearly half wing length, a short linear marginal vein continued in a very 
oblique stigmal vein; no other veins visible. Petiole of abdomen long, several 
times as long as wide, and half as long as body of abdomen, carinate laterally 
and with three dorsal carinae; body of abdomen broadly ovate, not much longer 
than its greatest width, whoUy smooth and shining, the second segment (first 
body segment) occupying Dour-fltths of the surface, the remaining segments very 
short and transverse. Legs normal, the femora clavate, the tibiae and tarsi 
slender. 

Described from, one female labelled “In moss, Mt. Wellington, Tasmania, 
20.2,1902.” 

The paucity in the venation is possibly due to the cloudiness of the wings. 

The type is in the collection of Mr. W. W. Froggatt. 
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CYANO0ENE8IS IN PLxVNTS. 

pAHT IV.—TllK U VnitOCtANlC Acil> OF HfiTtlRODENimOX-- A I'ouiJKI! Pl*,\NT OP 

New South WAi.ESi. 

By James M. Peteie^ D.Sc., J.G., Maclkav P'em.ow op tuk SorfBixv 

m Biochemistry. 

{From the Fkifsiologioai Laboratory of the Univeraity of J^ydnaij.) 

Heferotkmlron oleaefoUa wn» u tr«f littk known till tlie coining of the i^eeent 
gi^eat drought wbieh lias devaHtateil so large an area of the stock country. 

In times of plenteous rain the rich grass-lands of the W'esteru Plains yield 
abundance of food for large herds of sheep and cattle. But when the periodic 
recurrence of a drought approaches, the grass gradually disappears, and other 
fodder plants also become scarce* It is then that food for stock is supplemented 
by cutting down the foliage of trees and mixing the latter with the available 
food. Then the time soon arrives when only the foliage of trees is left to feai 
the starving animals. Many of these trees are evergreen, and display their 
young fresh leaves in a tempting way, when all other vegetation has dried up 
and disappeared. Such are the conations under which Nature aiords us op¬ 
portunities for feeding experiments on a large scale, yet we find the periods go 
past knd the results and observations are unrecorded. 

Some (jt these plants, the foliage of which w’as useil in this way on the large 
stations by the Castlereagh Biver during the last great drought, are given in the 
following list under their local names. They are all evergreen trees, and speci¬ 
mens have been Bent clown at various times for examination. 

Tkke.s VsEi) FOR FEEumo Stock Burino the Droihuit in thk West.' 

1. Rosebush—Heferodendron oleaefoUa Desf. (Fani. Sapindacetie.) 

2. Whitvwood — AtaJaya hemiglaitea F. v. M. (Sapindaceac). 

3. Wild Ovm$e—Capparis MitcheiU Lindl, (Oappandaeeac), also called wiki 
pomegranate and bumble. 

4. Quinine-tree—coMcfncfa F. v. M. (Apocynaeene). 

5. Supple Jack —Ventilago viminalis Hook. (Rhamuaceae)- 

6. Wilga—Gfcijcru pam/lora Landl. (Buiaceae). 

7. Leopard Wood —FUnderaia meu^uhaa F. v. M. (Rutacene). 

8. Myall —Acaeia €unningh<ml Hook. (Leguminosae). 

9. Beefw^ood—striata B.Br. (Proteaeeae). 

10. NeedkbuBh—Haksa loaaaptcra B.Br. (Proteaeeae). 

11. Quandong or native peach—Fasanas acMmmatw.y B.Br. (Santala(‘eae), 

12. Sandalwood—Fii^^anaa perateanW F. v. M. (Santalaceae). 

13. Belar —Caamrina glauea Sieb. (Casuarinae). 

14. Kurrajong—firac%oWton popttkietw B.Br. (Sterculeaceae). 

15. Box (Etmiypiua »pp.), Pine, Honeysuokle creeper. 

The foliage of all the above trees formed good food for »heep and cattle, and 
the animals fattened on it. While on certain stations sheep would not eat the 
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kasen nl‘ soiut* pattirulav trco, Hiu'li a« Samlahvoo*! anti Eiu'aJyplus* tju a iieigli- 
bourin.ii' statjan they were toO entirely on it. 

It Avas t>b8ovst‘<l by one (sttafiim-owner that Supple Jm'tc g>i\e the best results, 
altiioi^li in ^Ljeneval tlie niixetl foliajw’e was most satistaetory ami ]>enefteial to the 
eattle. 

I'he Wild Oj‘unj*:e wivs eaten by sheep and i-xttle with grout reiisii: both the 
)eavi« and stems as thirk as a man’s linger were eattm w ith no ill effeete. 

The foliage of some trees, sinrh us the Itosehiish, Wild Orauge, Supple .Jaek 
and Wilga was eaten in large <juantities, while small <(uantilies (rf other trees 
like the Myalls satistied the cuttle. The t'cH*ili»g t)f rattle and slieof) with the 
PoHebush will Ik‘ des<‘rilKHl sej)arfttely, 

lleferotUndron, the RtrsebilHh of tbo (‘astlereagh, is emlemi<* in Australia, ami 
grows plentifully in the Western and Northern Interior of New* Soiitli Wales, 
and also in the otlier States. There are only two spoeies. //. oleaefoUa and If, 
dhersifoliaf the latter being more epnfined to the norlheni arras mnl Queensland, 

i/. oleaefolia is « large shrub in some di-striots, while in others it grows as a 
tree to n ludght of 40 feet. It is knowm by many venmraUir nana^a, according 
to the locality, anti snm]jleH bearing some <if tlie following names have been ro- 
ctdvM by the waiterr- Wliitewood (Btibbo), Kosewood ((VanntmbJe), Western 
Rosewood, Itosebush (Coouamble), Emiibuah, (’abhagehusb (Broken Hill), Boon- 
<*ry tree (NiirraVmi), Dogwood, Ironwmod (Nymag<»e), Blnebuah (Buurke to 
<N>bttr), Bullock bush (Broken Hill). This serves as a good exam|>h‘ of the iix 
iwlequaey of oonimon nanjes for plants; but tlu‘ dmiger lies, not only in the num* 
bor of such naim^s, but in the fact that the same vcruacular uume is applied, in 
another locality, to some <iuito dHfereiit plant, for examphs Whitewood, as in 
the two lists. Nor do these local names I'elVr in a single case to the w’ell-ktu)wn 
trees of the same name growing in older countries; for example, the Wlutewood 
of North Ainericat the I^eopard wood and the Beefwood of South American forests, 
and the Indian Rosewood are quite ditlcrent trees. 

RnoOHl) KW SWOK-FKKOIKO WITH KosEvnisn. 

I fete rod end Vim has been described by a uuinl)er of wiiters as a gt)od cattle 
1'oddey, and by iine as best fodderdree of the West.-’ Notwithstanding 

tlit^se statements by local uutb(^ritit‘S and others, h considerable mortality among 
botli sheep nnd cattle occurred in 1915 on stations near the (’astlereogh River. 
At Enfield, 4(10 sheep died in a single niglit after eating the fresli leaves of tliis 
plant. The latter was tberefure siispwtefl and specimens were sent to t?xf writer 
for examination. 

In the beginning of lOlB, when the last great drought commenced, the mixed 
herbage muh used with apparently no bad results. Qnidimlly, us time went on, 
the trc<‘S other tlmn Rosebush became very scarce, and at last on certain stations 
owners w*ere left witlr no alternative but to use R(mebush alone. In 1919, on 
NcHa Station 91) sheep died; on Loyola station 4 shwp died, ami 3 cows, which 
had eaten only a little of the leaves, were very sick, but rei*ovcred. At Wyreema 
statimi a single branch of Rosebtwh was cut ami fed to shee]>, and (I died,' En- 
deld statitm lost 9 lmIlo<*ks, and Oakstand station a numlier of sheep through the 
same cause. In the latter instance the leaves were cut in the evening, and next 
morning 3 sheep were found lying down and breathing heavily. Their earB were 
cut, but no blood flowed. Two died during the morning, and the third was 
ti^ated by artifl<dal respiration, and by putting salt in its mouth. It recovered a 
little, and after a few hours got up and walked about. The next morning it 
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WHS ween to ^Irag the iiinrl sliglitiy bufc othcwit-ie it was apparently vvelL it 
tlied two days atterwartLs. There was no other food available but tlui iresli leaves 
of B&terodendron, 

On the same station, in 1920, wdien the drmi^iht was very se\ere, and the 
siiM'k were being fed almost entirely on this «me plant, the animals died at the 
rate of one or two each day. In June, on iKxdiarino station, a Itosebnsli was cut 
in the afternoon for 15 cattle,and towards evening tiie whole 15 were ill. They 
were treated for some hours with w’arm water and salt, and iii a few tluys 1*2 had 
recovered. In every case the ariimala showed f rot Jung at the tojse and nioMlh. 

The record i'roin Narrabri district may also be given. The plant is known 
iiere as the ^‘Booiiery tree,” and is much used for tVMMUng stofk in times of 
dr(Might. it is crmsidered by ilta stockmen to be a grood edible shrub, and tlie 
animals are said t(» he very fond of it. The 8to<lf Inspectoi- intoniied t!ie writer, 
however, that frouuently numbers of wheep died suddenly when first re<l on the 
hmves, more especially if tmiii fell at the siuite time. 

On one eattle station in this district, in ItnO, a stock-ow'uev lost (j cattle. 
They died suddenly, succumbing wdtbout a struggle. On another station in the 
same locality, a number of eattle died suddeniy. They u'(uc seen io eat the 
suckers, or young growth of* the Booneiy^ trees, which liiid lieen topptMl for 
eatth' foo<1 during the previous year. 

PllKLIMlXAUY Tk.STS. 

In tile tii*st samples whicli were t(«ted it was proved tliai no poisonous alka¬ 
loid or otlier grouj) of well-know'ii active jirinciples w’as piesenl. However, on 
allowing the crusliod leaves to macerate xvitli water for a lew hours, frw hydro¬ 
cyanic acid was detected in the solution. The presence oC ]i\'drocyanic aciii Avas 
cottflnaed by the almost immediate change of colour of the siKlium )»U'rate test- 
paper, and by tin* formation of prussiun bine. The i>OAverful react ion obtuined 
by testing quite a small (pumtity, even a single leaf, was sut!i<*ient to indicah* 
the presence of a considerable amount of soim* poisonous cymiogenetic eomjMmnd. 

Jn the list of trees Avhose foliage was used for fetHling stock', two on)>’ avcvh' 
found to be cyanogetietic—i.c., to yield hydrocyanic acid when treated in tlie 
mannor described, —namely, the Roaebn.sb and Wild Orange, in the latter, Cn/*- 
/wim Mitch dll, we have the fii*st record of n <*yanogcuetie plant in tile family 
Oapparidaceae. 

lieterodevdron oleacfolia, —fSamples wer*» received from the Stock Jnspectors 
at Various times imd also from a number of station-owm(*rs. TIica' were tested 
in the following months, during the period 1915 to 1920. 

January, (falargamboiio. 

FebraarA% Narrabri district. 

May, Coonamble district. 

June, Coonamble district. 

Noveinbcr, Coonamble distrii t. 

Hecemlier, (lulargamlaaie. 

All these samples very strongly cyanogenetic. 

That the hydrocyanic acid was involved in the constitution of some cyano¬ 
genetic glucoside was shown by its behaviour towards enzymes. 

(1) A small quantity of the leaf-powder was placed in two bottles with strips 
of sodium picrato paper suspended from the corks: (o) to one Avas added a few 
drops of chloroform, and (h) the other was left as a control. The result was 
hydrocyanic add evolved from (a) only. 
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(2) The plant-powder, with snflicient water to cover, was placed in two test* 
tubcB. (a) was kept at 40® C. for 1 hour; (b) was boiled for 5 minutes and also 
kept at 40® for ] hour, the test paj)er used in each. The rcRult showed in (a) a 
colour change to deep red withiji a minute, and in (b) no colour reaction after 24 
horn’s, (c). To the tube (b) 'was then added a small speck of emulsin powder 
prepared from sweet almonds, and tho mass again digested at 40® C. After a 
few minutes the test-paper showed a deep red colour. 

Tliese experiments were done also with aipieous extracts from tlio plant, the 
boiled solutions yielding no hydrocyanic acid till emulsin 'was added. 

The )>lant therefore contains a glucosidc and an enzyme, the latter being able 
to decompose the glucoside with liberation of hydrocyanio! acid, under conditions 
favouring enzyme action. The ghicoside is also decomposed by the emulsin of 
almonds. 

Oyanogenktic Plants oe the Fahily Sapindaoeae. 

In the chemical literature of the cyanogenesis in ))lants there already exist- 
the records of six plants of the family S^^pind^tceae in which hydrocyanic acid has 
been obtained. These aret— 

Alectryon excelmm Gaertn., a New Zealand tree (GreshofC). 

Alectrpon tomentosus Radik., a native New South Wales tree (Smith and 
White). 

Alectfj/on cortacem Radik., ibid, 

Capamo spp. (GreshoU). 

Schleich^ra Willd., an East Indian plant. 

TJngmdia Endl., a Mcitico and Texas tree (CUeel and Pentold). 

'EeUfcdendton oleaefolia added to this list makes the seventh cyanogenetic plant 
of the Sapindaeeae, 

The only other existing species, li, diiiersifoUa^ has been tested by the writer 
in specimens from New South Wales and Queensland, but has always given nega¬ 
tive results, showing the absence of any cyanogenetic compound. 

Estimation or the Hydeocyanic Acm. 

Many difficulties were met with in attempting to determine the tnie amount 
of hydrocyanic acid which thi6 plant is capable of evolving under special cir¬ 
cumstances. 

The enzymes characteristic of the various cyanogenetic plants are known to 
act differently in most caaes^ especially as to their relative velocities and the 
position of the equilibrium point. These plants also contain sulwtanees which 
act os inhibiting factors during the hydrolysis of the gluooside, that is, which 
oppose its decomposition, there are likewise present certain bodies whose in^ 
fiuence tends to recombine the px’oduots of hydrolysis and thus decrease tho 
amount of hydrocyanic acid available for estimation. 

When the leaves of fr$$h plants are macerated in water, there is no doubt 
that their protoplasm continues its physiological function for some time, and 
utilises part of tlie liberated hydrocyanic add in the synthetic protjesses of meta¬ 
bolism. Although in a few cases it has been shown that the same glucosicle 
occurs in certain widely different plants, such as pbaseolunatin in Beane and 
Flax seeds, gynocardin in Pow^tVw eMe and Qymcardia odorcUa, the great 
majority of the cyanogenetic plants probably contain different glucorides. In 
artiffeial hydrolysis such as with mineral acids, etc., these glucosides behave dif¬ 
ferently towards Ibe hydrolysing agent. 
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These few etatemenls, to which others could be added, will suffice to show 
that no single stereotyped method can be used for all cyanogenetlc plants in the 
determination of their hydrocyanic acid. Results of some kind will be obtained, 
hit unless that particular method is discovered which is entirely suited to the 
plant under investigation, the results will be remote from the truth. These diffi¬ 
culties can be surmounted only by conducting extended series of experiments to 
determine the value of these various factors, and their influence on the amount 
of hydrocyanic acid obtained. Details of such experiments on HHerofUndron 
form the subject matter of this paper. 

Quakotative Estikatioks. 

The Material Imeetigated. —For the purpose of these experiments a (juantity 
of the plant was dbtained from stations on the Castlereagh. 

Sample i. was collected in December, 1915, near Gulargambone town, in a 
paddock where cattle w'ere lying dead or dying. It was named “Whitewood.^' 

Sample ii. was collected in June of 1017, near Coon amble, under the name 
of Rosewood. It was described as a valuable fodder plant when mature, but con¬ 
sidered very poisonous to stock when in the state of young and succulent growth. 

Sample iii. was obtained from Coonamble in November, 1917. under the 
name of Rosebush. 

The samples ii. and iii. uiay therefore be looked upon as representing the 
winter and summer growths of the same year, just before the commencement of 
the drought. 

Sample iv. wa.s obtained from Oakstand Station, near (Axmaiubie, in Febru¬ 
ary, 1920, when the drought was very severe. 

The writer desires to express his indebtedness and thanks to Mr. Symons, 
Chief Inspector of Stock, and to Mr. C. 8. Campbell, of Oakstand Station, for 
the supply of plants for this investigation. 

The Oeheral Method, —The plant material was mixed with w’ater and the 
gluGoside decomposed by various means. The hydrocyanic acid which was liber¬ 
ated was then distilled by boiling in a steam or air current into sodium hydroxide 
solution. This alkaline solution was evaporated in a vacuum still at a tempera¬ 
ture below 70® C. to about 1 cc. volume. The latter was converted into pmssian 
blue, and the tints observed in a Duboacq calorimeter, were compared with stian- 
dard pntssian blues prepared from solutions of known strength of potassium 
cyanide. 

In some cases the alkaline solution of the distillate w'as titrated with centi- 
ihtrmal silver nitrate. 

The processes by which the glucoside may be hydrolysed and the hydrocyanic 
acid set free are:— 

(a) Boiling with water. 

(h) Boiling with mineral acids (hydrochloric and sulphuric). 

(c) Maceration with water at 40® C. (autolysie). 

(d) Maceration with emulsm of sweet almonds. 

Tlieae processes have yielded widely differing results when applied to the different 
cyanogenetie plants, and investigators have discussed them in detail, with refer¬ 
ence to some of the well-known fodderplants, such m sorghum. 

A. Direct ^etUlation «n o current of steam. 

The awnple of powdered leaves was treated rapidly in the distillation flask 
with 260 CCS. of boiling w^ater in order to destroy the enzyme, It was then boiled 
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in a runt*nt of »toam anfl the distillate rw*(Mve<l in a stdution of woiliuia hydrux- 
ide. After distilling for one hour, the contents of the Itask were aeitlifled to 5 % 
with suiphurie acid, and the distillation continued. Jn some eases the ettzyinc was 
destroyed by tJ'eating the leaves directly with huiling 5 % snlphurie acid and 
immediate distillatituh 

—The hydrocyanic acid obtained is cxjn'cssed as tuilligrams in ItH) 
gi’Hms of plant-material dried at 100° C. 

Taulk a. 


Sample I. 
wntainim' 
<K) mgs. 
HON. 


ccntaiuiag 
3i!S mtfs. 

hA. 




Direct dhttUaliou of teax<c}^^ 






HON. 

Kxp. 

Time. 

Farticular t rcatmeiit. 

mgs. % 

' 1 ! 

lat hr. 

Distilled with water alone in sl,*am our. 

2 


3nd ,, 

,, with 5 sulphuric acid 

4 


ftrd 

4 




Total in hrs., untimtsUod. 

to 

2 

i 

hr. 

Distilled with water alone in steam 

none 


1 


with o */f> Hulphuric acid 

none 


1 


1 o-ri 

i 

1 



. n-n 


1 

- 


; ;m) 




Total in 44 lu’H., iiutlnishcd 

40 

H 

i 

hr. 

Distilled with water alone without steam 

noifo 


i 


,, with r* % aidphiirio acitl 

2 

1 

i 

,, 

M •< 

2 


i 



2 


i 


,, ,, 

2 


i 


" * .. 

; none 




Total iu 5 hr»., finished 

: H 

: 4 , : 

1 

hr. 

Added boiling 5 % sul]dninc. distiUed 
in current of steam 

none 

J ' 

i 


,, 

2 


4 

,, 


1 


4 



none 




Tola! in 2 hrs.. finished— 


' 7 ' 

‘ i 

1 

hr. 1 

Added boiling n % hydrochloric, tUt? till fid 
in rapid air-citriSMit 

8 

; j 

i 


,, 

4 

i ■ 1 

1 

I 

,, 

1 

i 1 

i 

i 



none 

i I 
1 


1 

Total in 4 hrs., fininh^jd- 

Fd 

: ft ' 

' 1 

hr. 1 

Distilled w’ith water alone In air-curreut 

2 

1 

: 1 

1 

,, j 

1 M 

0 

t 

1 

! 


i 0 

; 7 

1 

1 

hr. 1 

1 

Added boiluig 5 % sulphiiric, distilled 
in air-cumut 

ft 

f 

1 


1 ,, 

ft 


i 

- 

1 

1 

B 

1 


1 

j Total in H hr«., unftnishod ■ 

i 
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Dednciiom Table A, — (1). The glucoside in thiK ]>I«nt is not deocni- 
posKitl by lK)iling with water. In inoHt no liydrocyauit' aeul was obtained, 
and in sotne a very small amount was distilled <ivej'. The maximum quantity 
thus obtained was 2 or about 3 % of the total aeid, and was probably the 
result of the enzyjne aetitijf for a short interval bei'ore its eoniplete <iestnudioiu 
that is» before tlte whole nia*ss e(»nW be raised to th(‘ tejnperalare of tlie boiJinj^ 
water. 

(2). Thdlin^ with dilute ueids likewise results in veiy ineoiuplete deeom- 
positioii, Twr» kinds fif results are apparent: in one llie hyilroeyanie ae.id slowly 
inereases per boar (Nos. 1/2 and 7)* in the other the evohiium eouies to’an end 
in the third or fouifJi hour of boiliiijar (Nos. 3, 4 and 5). HydrorhJorii* arid pro- 
diiees more than suljdnirie ueid. 

B. fir Maf^eration o/' the ]>hnt in v-ater, 

Here the ^Ineoside eonies in e<aitaefc with its own enzyme^ and is deconipostMl 
with liberation of hydroeyanie aeid. ‘Into a distillation flask tlfttMl with its eork 

and tubes w^ere jdaeed 45^ 50 gTt)s. of leaves with 500 ees. ol' wahM*. Tins was kept 

in an imaibator at 40*^ (\ for vai*yinj: jujriods, then distilled with mui without 
5 snlpluirh* aeid 

Table it 


.-lufofysis of I awes. 

Time of ' HCN. 

No. inacemtion. Particulai* trtavtiuenl. iny;s, % 


Wample 1. 
eontainiu^ 
00 mgs. % 
HCN. 

8 

0 

10 

11 

12 

13 

14 

15 

1 hr. 

18 M 

1 (lav 
.1 

3 ,, 

f> ,4 

8 „ 

then distilled with sulphuric acid 

,, with hydrochloric acid 

,, with Riilphtiric acid 


Sample M. 
328 mgs. 

](> 

1 <lay 

then distilled with wat^u* 

alone in air-current duly 1917 

120 

HCN. 

17 : 

; J : 

.. Aug. ,, 

lU 


18 

1 4 > 1 

,, t>ct. 

111 

Sample 111. 

'To 1 

1 day 

then U8 in Sample ii. Nov. 1917 

too 

307 mgs. % ; 

20 1 

1 ./ 

Dec. ,, 

UH 

HON. 

1 21 

1 „ 

dan. 1918 

111 


1 1 

1 , 4 . 

Oct. ,, 

J21 

Sample IV. 

i 

1 day 

then as in Sample ii. 

3H 

50 tags. % \ 

i j 





Deduciiom (mm Table B, —(1). When the leaves an* allowed fo starirl af an 
optimum tempterahire, which iu tliw ca«c of most cyano^eneti<- enzymes is Hl)out 
40® C.y hydrocyanic acid is free in amounts imieh fyn^ater than were obtained 
wdth acid hydrolysis 

(2) , With reg:ard to the time of macerntioiu the maximum yiehl, as shown hi 
Nos. 8-15, was that obtained for 1 day : 45 mgs. % w hen distilled wdth sulphuric, 
and 51 inga. % when distilled with hydwbloric m'i<l. 

(3) . Loaves of aumplo ii. were diied and powdered at the Imginning, and the 
powder left in an open tray. When taken for experiments 111-18, it is shown that 







454 


CTAKOOKICKSrS IN PtANOJS, 


the yield iB practically the same from July to October. Leaves of sample iii. 
were powdered separately for each experiment, and here again the yield is almost 
constant during the entire period of one year. 

(4.) Sample ii., collected in midwinter, yielded the same amount of hydro¬ 
cyanic acid as the sample iii*, collected in the summer, in the same locality. 

C. Autoly^is xoith aMed enzyme. 

The object of these experiments was to determine whether there existed in 
the plant suificient enscyme for the complete liydrol>)«is of its glueoside. It has 
been stated already that when the plant-enzyme was destroyed by boiling water, 
the glueoside could still be hydrolysed by adding the enzyme prepared from sweet 
almonds. In these experiments ^^emulsin” was added simply as grated almonds. 

The method was the same as in the previous series.—leaf-powder with the 
emulsin added was macerated with water in an incubator at 40® C. for 1 day, 
then distilled by boiling in a current of air. 

Throughout series B and C, the whole of the liberated hydrocyanic acid was 
obtained in 14 hour's distillation. 


Tablk c. 

Auioly$i$ with emuisin. 


HCN. 

No, Partioul&r treatment. 


Sample 1. 

a 

Control-atitolyacHl without oimibin 

45 


24 

10 gma. leaves autolysed with 10 gm«. emulsin 

00 

Sample 11. 

16 

Control'-autolysed wiitwut emulsin 

120 


25 

5 gms. leaves autolysed with 2 gms. emulsin 

157 


26 

M 6 

262 


27 

M 10 

828 

Sample III. 

19 

Control-autolysed without emulsin 

109 


28 

5 gms. leaves autolysed with 6 cma. emulsin 

1 294 


29 1 


297 


80 

10 „ r, 

im 


31 

10 .. 10 

807 


82 

1 10 ,, 15 

297 


; 83 

i 10 - 80 


Sample IV. 

83 

Control-uHfhout emulsin, aiitolysed 1 day 

SB 


84 

10 gms. leaves antolywwl with U) gms. emulsin 

60 


Deduotiond from Table C.—(1). It is aecn at once, from the greatly increased 
yield of hydrocyanic acid in all samples, that the plant was deficient in its 
enzyme. 

(2.) The maximum amount was obtained by addition of 10 gms. of emulsin, 
which liberated the very large amount of hydrocyanic acid (Ko, 27) corresponding 
to 0.328 % of the leaves. Therefore by addition of emulsin during the macera¬ 
tion of the leaves the ydeld of hydrocyanic acid was increased almost threefold in 
samples ii. and iii. 

(S), The amount of enzyme is important also. A small quantity was not 
able to hydrolyse unlimited amounts of glueoside, for in the case of aampie ii., 
Nos. 10 and 27, the liberation of the additional 9 mgs. of hydrocyanic acid from 
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5 gms. of leaver required the enEyme from 10 gins, of aliuttnci powder. The 
ratio of ennine to g?ueoside waa not constant. 

D, On the existence of free hydrocyanic acid in plants^ 

Numerous attempts have been made in the past by various investigators to 
determine what they assumed to be the imcombined poition of the hydrocyanie 
acid in the plants. In most of these the methods used have been shown to be 
faulty. When boiling water or dilute acid is poured on a mass of leaves in a 
flask the glucoside and enzyme, both being soluble, are brought into contact with 
one another, and some portion of the mass will remain at a temperature sufll- 
ciently low for enzyme action during at least a few seconds. In this initial period 
enzymes are know’u to be exceedingly active, and so it happens that unless special 
precautions are taken some hydrocyanic acid will be liberated in most cases. 
Since it is so difficult to destroy the enzyme in plant leaves in this manner, 
other sulistances have been tried whose presence will prevent enzyme action. 
The chief of these is tartaric acid. 

^[etliod .—Leaves were powdered, water wuth u little tartaric acid added, and 
the flask placed in the incubator, at 40° C., for 1 day. Tn some, the leaves were 
allowe<i to fall from the grinding mill into the taiiaric acid solution, in others the 
intact leaves wei*e steeped in the solution for 5 minutes, then p\it througli the 
mill in presence of excess of solution, and the powder received also in the solu¬ 
tion. >faceration and distillation followed as previously d<‘scri1)(Hl. 


Tabi,b D. 

. fn/ofy.m ra presence of iartark acid. 
No. Particular treatment. 


HCN 


Sainply U. 1 

1 

v\ 

1 Oontnd withoiU tartaric acid 

J20 

Hr> 

' Macerated In 1 % soln. of tartaric acid 

■IH) 


m ; 

.. B % 

to 

Sample 111. 

~] 

1 

Lit>ave8 gteeped and ground in C % tartaric iiciil 
»oln.. distilled direct for 2 Ihk. 

none 


l)ed’Uciiom f rom Table Z>.—The results given in the Table show that although 
the amount of hydiwyanio acid obtained is considerably reduced (Nos, 35, 30) 
when maceretion takes place in presence of tartaric acid, yet this haa not pre¬ 
vented a certain degree of decomposition from taking place. Tt is only when the 
leaves are kept in presence of tartaric acid during the whole of the crushing and 
bruising of their tissues that enzyme action is entirely prevented (No. 37). Any 
free, uncombined hydrocyanic acid, existing in the plant as such, would have 
distillod over from the tartaric acid solutions. 

Therefore no uncombined hydrocyanic acid cxiRtR in the leaves of Tletcro^ 
dendron, 

E, The infhneme of chloroform on antolysk. 

In the p^'eliminary testing of a plant for hydrocyanic acid the plaamolysia of 
the tissues is usually brought about by chloroform vapour. Chloroform is also 
often used as a preservative of plants and their extracts against the formation of 
inonldfi. Plants or extracts on which moulds have been allowed to grow are 





460 


OYAKOGKKKSIS TV PLANTS, 


vidueloss for thesw iiJvestigaiionK, as it is known that fungi ran simulate many 
enzYnjcs in their action. For this reason chloroform is much usiui in the ))iO- 
clienucal laboratory. 

To tost whether chloroform exerted any influence on the action of the enzyme 
during tliese autolysis experiments a number of trials w'cre mode. To tiie Itask 
containing the plRnt-]>owder W’as added 1 cc. of chloroform dissolvecl in 60h ccs. 


of wafer. 

(The solubility id chloroffinn is 1 in 200.) 

Tablv: E. 

/iutfdrs/s' /w o/ chhrofonu. 

HCN 


X(». 

PiirticulMr troatment. 

ing«. *'r. 

Sample 11. 

' m ' 

i ‘AS ' 

\ an 

Control /naocrated tcifhout ohloroforoj 
Macerated with ohlorofomv 0*2 % solutiiai 

1 djiv 120 

1 72 

t 70 


i 


The results of a’ munher of experiments were, in genera], tlie satfu* ns those 
represented in Table E. The yield of hydrocyanic acid was considerably decreased 
by the adclition of 1 cc. of chlorofomi during the autolysis, 

F, AnioU^sis of tht* extracted fflucoftide. 

In some plants wliieli have been invcstigateil. cemi>lex farlors Imvc l>een r*^- 
cogniserl wiiich greatly interiere with the proper action of the enzyme. The dilTl- 
culty has been fr^jnently overccAiie by first extracting tlm gltieoside witli water 
or alcohol in a Soxhlet extractor. 

Tn these experiments the Icaccs were flt-st treated .ra[)idly wdfli boding nh^olud 
to destroy the enzyme, and tlien extracted in a Soxhlct witli alcoliol. After dis¬ 
tilling off the solvent the residue left was;— 

In No, 40 mixed with -svater and imtolyscfl with cmulsin. 

In No. 41 egaui extracted with wmter in ftt)xhlct, and tlu^ solution antolysed 
w ith 5 gms, of enuilsin for 1 day. 

Tabi.x F. 

q/'Ur i’xfradioft of the gincosUic, 

Ko. ParticnhiT tr«atrncnl, 


Sample III. W> I Control.plant autolyaod with ©mukiu for 1 day 

I Extracted rewduo antolysed with omulsin 
41 i Aqneoua aolution of extracted reaidue antolysed with 
I mnubiu for 1 day 

In the of JleUrodendron the yield is not increased by previous 
extraction of the and hydrolysis of its solution. 

DisouasiON OP THK Hkhulth. 

Table A.—The direct distillation of the leaves with water alone yields’some- 
times a trace of liydrooyanic aeid and sometimes none. Until reciently, any hydro¬ 
cyanic mud obtained in tliis manner was considered to exist in the free state in 


HCX 

Uigt?. % 

276 

271 
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tb€ plant, ( i/nodon iucompletue (blue (M)uch grass I, win*n its enzyme was tie- 
stroyod by [>ouring on boiling water^ and then diKtilled, yit'ltlwi 35 %> of its 
bydrocyanio aoidj although it was IVnmd subsequently that, no t ree hydrocyanic 
acid existed in this grass. Where plants were distilled, starting with cold water, 
It Itas l*re<iuently l)ecn found that the whole of the IiydnMryanic acid was evolvnnl 
wnthin half an Lour, ulthoiigh the enzyme must liuve Ix^en destroyed at an early 
stage. 

'fhat the iiydrocyanic add obtained in this way is not free acid ni tlie plant 
tissues wan proved later in Table D. 'fhe work of numerous invtjsiigators has 
felmwri that enzyme a^dion is very powerful during the few seconds/and it 
is on this account almost impossible to destroy instantly the enzyme of leaves 
by pouj'ing on boiling water, Ab the temperature of the mass rises the activity 
of the enzyme is I'apidly increased, and this increased ludivity mds in opposi* 
lion to the destruction of the enzyme, until the latter by rise of temperature 
overpo\vers it. At high temperatures, tliewfore, ime may obscTwe a great initial 
velocity of enzyme action, and this, after a few seconds or minutes, comes to an 
luul. It is genern]ly found that enzyme action is very incomplete at higlier 
temperatureK, Dr, Trcub, late Director of the Gardens of Buitenzorg, has 
stated that this very rapid decomposition of the gincosidc wiis of .gi*ea( physio¬ 
logical importanee, as at a sudden demand hydrocyanic a<'id could be Jibernted 
and immediately utilised in the rnetalKdism of the leaves. 

Direct distillation with acid gave varying tignires, the evolution of hydro¬ 
cyanic mod ranging from 5 to 25 % of the possible aimuiut. Some plants, such 
as Borgluim, Poa fUn% etc., when treated in this way yield tlie whole of tlieir 
hydrocyani(i acid. 

Tim glucoside of Heterodmdron is very incom))lctcly hydrolysed by l)oiling 
wnth dilute acids. 

Taiu.k B..TIic jdant, when autolysed for 1 day, and the gincosidc decom¬ 

posed by its own enzyme, liberat,ed in sample i., 45 mg's. %, in sain pies ii, ami iii. 
120 mg’s. %, and in sample iv. 38 ing«. %. Nuiuku-s i. and iv. are equivalent to 
three fourths of the total hydrocyanic acid ynesent, while ii. tuid iii. are only a 
third. 

Tlu*s(^ experiments si tow that the leaves arc dcHcicnt in enzyme. 

Some cyanogenetic plants such as Sorglmug Prunu^ Mpp., Panu uhria spp., 
etc.,, yichl much less hydrocyanic, acid after inac.eration, and this method cannot !)e 
used for tljc estimation. In these plants the greatest yiehl was obtmn(*d by dir(!ct 
distillation wuth mud, 

Tabt^k (AVhen the a<^tion of the natural enzyme of the plant is assisted by 
0 <lding emulsin, the yield of free hydrocyanic acid is greatly increased, the maxi¬ 
mum amount obtained being 328 mga. %. 

In similar inve.stigHtioD«, Giiignard show'ed in the case af niffra 

(the elder), that the addition of emulsin l>efore maceration gave no.furtlior in¬ 
crease. Viehoever, and his colleagues, in America, found the same condition to 
bold in their experiments on Tridens flavus; and the writer lias found that in 
numerons other grasses an abundaii.ee of enzyme existed, suHicient to decompose 
the whole of the glueoside. 

Treub^s investigations show that emulsin of almonds has very little action on 
the cyanogenetie compounds of Phaseolus lunatm^ Pangiim edule^ Passiflora 
timdrangulam, Manihot, etc.; in certain other plants such as /Httm/kmi, Hmea, 
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A locosia^ tlni action is ueither regulai* nor ahundantj while in iiuinerou# othei's the 
euiulsin a(?ts rapidly and 1‘reely. Iletarod^ndron belongs to the latter group. 

'rABLi': I).—AVhen auivgdalin is boiled with dilute mineral acids such as 
Jjydrocliloric or sulphuric, it is hydrolysed^ When the latter are replaeed by 
organic acids such as tartaric, no decomposition of the glueoside takes pim*. 
Tartaric acid, like the mineral acids, has be<i‘n shown to prevent the action of 
enzymes entirely. For these reasons it is used to tletect the presence of any 
hydrocyanic acid which may exist in the uucumbined state, that is, not in a gluco- 
side. Vanous workers have recorded the presence of non*glucosidal hydrocyanic 
acid in plants, but the writer has not yet detected it in a single instance. 

Oekeral.—( a). There are some plants in which the cyauogenelic glueoside 
inereoBes to a maximum amount during the earlier and vigorous period of their 
metabolism. It then gi^adually becomes less till towards the end of the season it 
has dwindled to a i*elatively small amount and sometimes haa diii^ppeared entirely. 
In such plants the glneoftide Is stored only temporarily, it is use<l up duriii;Li‘ the 
active vegetative j>eriodH, and there i» none found in the ripe seodn. 

Examples of these plants ai'O the Sorghutu, which in the ripe stage is left 
with an amount of dhurrin equivalent to about 14 mgs. % of hydrocyanic acid 
(Bninnich), and sometimes wdth none (Treub); and the Lotus of Egypt,, w’hich 
yields 345 mgs. % of hydrocyanic acid during the height of its vigorous grcnvtli, 
but when its seeds are ripe it yields no hydm’ymiic acid. Again, UiUe.s 
rants) and others gradually lose their hydrocyanic acid compounds. 

(b). There is another group of cyanogenetic plants in M'hieh the hydrocyanic 
acid remains almost wnstant throughout the whole period of growth. This in¬ 
cludes Pamiflftra spp,, $amhuc%i$*^nigray Ph^aseolm lunatm and Indigofera gale^ 
goidcB. Although it is difficult to compare these plants with the evergi'een tree 
B€terod 0 n(fron.y it may be noted from Table B that the latter plant contains prac¬ 
tically the same amount of glucoside in winter as in summer. 

(a) When c^wogenetic plants are collected and spread out to dry, two 
courses are followed: one in which the glucoside gradually disappeat^, the other 
in which it i-emains itnchanged for very long periods. 

Ai^ examples of the first course may be mentioned Cytmlon incompletus (blue 
couchgrass), which shows daring four weeks' drying in the open air, a gradluil dim- 
inution to zero; Aloeosm macrorrhisOf f>*mn which \io hydrocyanic van be pbtained 
after a few weeks; slnd which loses about three-quarters of its glucoside 

under these conditions. As an example of the second course we note from Tablo 
B that sample ii. during four months remained almost constant, and sample iii., 
lying openly for . twelve months also remained about the same. It may be stated 
then that though pknts like Sorghuiu may be rendered much less deleterious by 
air-drying or curing^ the foliage of Heterodmdron canut>t be treated in this way 
with any advantage. 

The enzyme in thf dried leaves of Heterodendron is apparently quite inactive 
at the ordinary temperature, hence the constancy of the yield of hydrocyanic aeid 
during long perio<i8 of drying. In this respect it differs from the enzymes of 
most other plants-“for instanoe, Brill found that his samples of ediUe 

owing to the action of a very active enzyme, continued to lose hydrocyanic add 
from the time they were out* * 

The quantity of hydroeyanic acid evolved from Meterod^ron is relatively 
vei-y large. It may be compared with that from some of the richest cyanogene- 
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tic plaiitfei hitherto inveBtigalt*<l The leavt*»j ol lla* L'ollow in^^' [tlaTUs contain the 


amounls stated in rngs, % of the <lry nmterial. 

Hex 

Pangium edule^ G-reshoff... JIOO tugs. Vc 

Tarahtogmos Slumeij Treub *. .. 33^ 

Heterodendroti oha^foUat this jtoper. 328 

Phaseolm luncUtis (Lima beans )f Treub . 32h 

Gymcardia odoruta, Troub.. . . 220 

fndigofera qalegoid^e, Treub . 154 

Bitter almonds (seeds)^ Guigiiard... 150 

Pamifhra Herhertiam (native to N.S.W.), Treub .. 143 

Hevea Brmliemis (Para rubber plant), Tnmb .... 138 

Andro 2 )ogon sorghum, Dowell. 51 

Oynodrm incompUtus (blue eouch grass), Petrie .. 25 


Calculation of fatal dose of Heterodendron leaver. 

The lethal amount at hydrocymiie acid is usually stated us I lUg. |>t‘r kilo¬ 
gram of body-weight. 

A man or sheep would therefore require altout 00 mgs. 

This amoxint is obtained from about 40 bitter almonds. 

This amount is also obtained from 90 gms. of fresh green leaves of HeU ro- 
detidron, which is equivalent to 3 ozs, in weight, and 230 fresh leaves of average 
size, or to 1 oz. of air-dried leaves- 

A single leaf of Heterodendron of average siae will yield 0.35 mg. of hydro¬ 
cyanic acid; and 1 oz. weight of leaves which have been cut and lying in the sun 
and air to dry, will give sufficient hydrocyanic acid to poison a sheep. Hetero- 
dendron is therefore much more poisonous than bitter almonds; in fatjt, it is 
more than twice as strong^ and thirteen times more m than the blue couch grass. 

SUMMAKY. 

M^eterodendron oleaefolia is a native Australian evergretm tree, the foliage of 
which was much used for cattle-feeding during the drought. It contains a cyano- 
genetic glucoside yielding, when hydrolysed, 0.328 % of hydrocyanic acid. It 
is therefore one of the most poisonous cyanogenetic plants known, yielding more 
than twice as much hydrocyanic acid as bitter ahnondta. One ounce of the air- 
dri<*d leaves fonns a lethal amount for one sheep. 

The leaves are invariably found to be deficient in enzyme, and requires! the 
addition of emulsin in the estimation, to bring about the complete det^omposition 
of the glucoside. 
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NOTES ON AUSTUALLIN TABAMDAE. 

By Eustack W. Feugusok, Cn.M., aso F. F.E.S. 

The present paper is the outcome of coirespondeuf'c between the two authors 
on the <jue«tiori of the identification of sjHiciiijens of Australian Tabaftddofi, 

One of m (E.W.F.)> while iu Ijondon, had the opportunity of examiuin^j 
tile types of Australian Tabamdae in tlie Natural History Broncli of the British 
Museum, and of eomparini^ specimens w'ith the fyjies. lii many instances the 
identiheations irere made by Miss Hieaixlo. Authentically identified specimens of 
many species were thus available, and tliese liave been compared with such types 
as are in the collection of the Australian Institute of Tropical Medicine at Towns¬ 
ville. 

Tile corresjioiidence and comparison of speeiincjis have revealed the fact that 
considerable synonymy exists among recently described species. Some of this 
is due to misidentificatioii of previously described speeies^ but much is due to too 
much reliance having been plaeedjm slight vanation in choi^actors wliich can )>o 
shown, with long series, to be variable within the one species. 

Incidentally it has showm that the groiij>s suggested i»y Miss Ricardo for the 
division of the genus Tahanm arc valueless, at any rate uh ajipliofi to AuBtralian 
species. The characters aepaiating groups vii., viii., ix. and x. aro entirely super- 
ticial, depending solely on clothing, so that the grouping of a K)>ecie« is de]f>eadent 
on the degree of abrasion of the specimen * 

While the paper deals mainly with synonymy, one tunv s|>ecies lots bt^.en 
described, and tlie descriptions of one or Iwti others lone been held np pending 
the Kjceipt of further material or infonnation. 

We should liki^ to acknowledge the ]iel|> wo have rwcivcid from Dv. (h\y A, 
K, Marshall, Director of the lnii>erial Bureau of Entomology, in comparing 
spi^cimens with types in tlie British Museum. 

DkIMOPUATPH NUmOVITTATUS, M.S)), 

(losely allied to />. amirulh Ricardo, hut difTeriug iu colouration of tl).‘ 
abdomen, 

<$. Face brown, with yellowish-brown tomentum und ratlier sparse brown 
Jiairs; separated from cheeks })y deep groove; cheeks similar; b<mrd white. Palpi 
with second joint long, somewhat club-shaped as in D. nmtraUff, but black, Pro- 
bosew comparatively short. Antennae reddish-brown, second joint about half the 
lengrth of the first; third joint apparently 8-annuIate, but annuli somewhat indeftn- 
ite and Imrd to distinguish, basal part somewhat wider than rest of joint, first 
ami second joints with long dark hairs. contiguous, moderately finely face¬ 

ted, bare. Ocelli present. Thoraa; dark brown, with brown tomentum imd indis¬ 
tinct traces of 3 longitudinal tomentose vitfcae, the median darker, the submedian 
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more yellowish in anterior half; dari&dr posteriorlyi the lateral margiBB with 
lamilar yellowisb^grey tomentoza; pubesoenoe long and greyieh in oolourf 
rather scanty, denser posteriorly and above wing routs. Sides dark brown with 
long, silky, light gray pubesoenee. ScuieUum dark brown, with long grey 
pnbeseeuoe. radish, with a moderately broad, median, black vitta ex¬ 

tending the dength of the abdomen, and somewhat expanded on first segment; 
lateral bordem with black markings on 3*^ segments; pubescence light brown, 
with traces of creamy on the segmentations. Venter of a lighter reddish-yellow 
colour, without any black vitta; with fine greyish pubescence and a fringe of 
shorter fine cmmy pubescence along posterior margin of segments. Legs reddish- 
yellow, tarsi with apical joints infusoate; posterior tibia! spurs ratheV short. 
Win0B clouded with brown, most marked along the anterior border loid along the 
cross veins; distribution of shading similar tt> D, australis, but darker. Length, 
11.5 mm. 

Hab.—N.S. Wales; Kendall. (Miss M. Heni-y.) 

Described from two males caught on flowers in garden on 2ntb February and 
18th March, 1920. Both specimens have the wings damaged at the tips, and it 
is uncertain whether the first posterior cell is closed or open ; but it is probably 
open as in D, australis, Apert from the colour of the abdomen, which is most 
striking, the species can be separated by the structure of the 7th tergite. In D. 
nigrovittatus the apical border of this segment is practically truncate, while in D. 
aitstralis the margin is strongly bi.sinuate, the median portion being produced in a 
strongly rounded lobe. The antennal aiwuilations are hard to distinguish, in this 
respect resembling D, australis, though the shape of the annulations is slightly 
different in the two species. 

T y p (' in Australian Muaeum, Sydney. 

SiLVTtJS 3NDieTIN(TTr$ Rlc. 

Eicardo, Ann. Mag. Nat. Hist., (8), xvi., (IU15), p. 202; *S'. hilU, TnyloT, 
Proc. Linn. Soc. N.S.W., xL, Pt. 4, 1915, p. 806; 8. borealis, Taylor, loc, cit,, 
p. 809. 

Specimens of S, iwdwiitwftts Eic. were determined by Miss Ricardo, and axe 
unquestionably the same as 8, MIU Taylor, a series of which has been examined by 
both authors, and the type by one of us (G.F.H.). Mr. Taylor was probably 
misled in his identification of 8. indisHnetm (Prpe. Linn. Boc, N. S. Wales, 1916, 
xli., Pt. 4, p. 763) by a specimen so identified by Mr. Austen and <]nite*distinct 
from the species as identified by Miss Ricardo herself. 

The species is a variable one in the colouration of both thorax and abdomen 
and in the presence or absence of the median abdominal spots. 

The type of 8, boreoMs has also been examined and, though there appears to 
lye a very slight difference in that the callus is less bullwxis, we cannot regard it 
as other than conspeeifle with Hie. 

Silvios notatus Ric. 

Eicardo, Atm. Mag. Nat. Hist., (8), xvi., 1916, p. 264; Taylor. Proc. Linn. 
Soc. N.S. Wales, xlir., Pt. I, 1919, p. 43; 8. psarophanes, Taylor, op, oit, xHi., 
Pt. 8,1917, p. 520; f 8. Taylor, op, cit., xl., Pt. 4,1916, p. 610. 

Thia appears to be a veiy widespread species and to a certain extent variable. 
Among our speciinena ie one from Sea Lake, Mallee District, Victoria, which was 
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compared witli the typfi (liJ,W.F,) from Kalamonda^ Western Australia^ iu the 
British Museum. 

A\'e associate, with this specdmens from Lake Hattah, Victoria; Narrabri, 
N.IS. Wales; and Springsure and Burnett River,'Queensland. The New South 
Wales and Queensland specimens show some slight difference in that the forehead 
is slightly narrower and the antennae are rather lighter. The Burnett River 
specimens (cT^ S) were bred out by Miss Bancroft and bear a label:—^^Brod from 
larvae found in wet sand at river edge, Burnett R., 18.11.19.” They are in 
excellent presen^atioi^ and the abdominal clothing is much more marked than in 
our other specimens* in which it is somewhat abraded. Through them we were 
able to associate ySilvim psarophanes with IS. noiatus; the former species being 
identifitnl with the Burnett River male. Males and females of psarophantis have 
also l>een bred out in Townsville (G.F.H.) and correspond with the Spriugsure 
and Barnett River specimens. 

S. fuliginosm Taylor, of which wq have examined the type and compared it 
with our series of S. appears hardly separable. It is somewhat snmller 

and the forehead is distinctly narrower than in the Victorian specimens, in which 
respect the New Bouth Wales and Queensland Kpwniuens arc intennediatc. The 
antennae and legs are decidedly lighter in colour than in the Victorian specimen, 
hut here again it is linked up by the intcmuKliate specimens. We are inclined 
to regard it as not being stusdficully distinct, though it may be necessary to re¬ 
tain the name as u sulwspeoies. Further speynmens from the Northern Territory 
will probably lie necessary to settle the status of futighmsu^, 

SitAutiH HORDiinTs Taylor. 

Taylor, Proe. Linn. Soc, N.8. Wales, xL, Pt. 4,1915, p. 808; S. M}amformh 
Taylor, loc. cit., p. H13. 

We have examined the types oi* TaylorV species and other specimens from the 
amne district (G.F.H.), atul cannot find any valid reason for maintaining tbem 
as distinct. The type of iahaniforms has more conspicuous clothing, but the 
type of tS. is certainly considerably abraded. 1'hc coU)ur of the abdomen 

is somewhat lighter in tahanlformH, l>ut: the type is appanmtly an immature speci- 
men. 

In his description, Taylor states that the inner margins of the eyes in 8» 
sordidus are parallel, while under S. tedtaniformh he states that the inner margins 
are slightly convergent towards the base. The difference, however, when the two 
types arc cotupared is inappreciable, 

Tabakus i.Ktj00TOEiRUS van de Wulp. 

V Van do Wulp, Tijdsch. voor Ent€>m., xi.. 1868, p. 98 ; T. gmeohdrtus Taylor, 
Proc. Linn. Hw. N.S. Wales, xli., Pt. 4,1916, p. 753, ^ • 

This species was originally described from the Aru Islands, and a specimen 
in the collection of the South Australian Museum from Stewart River, Queens¬ 
land, was determined by Mias Ricardo, This has been compared with a series nf 
T. griifeoMrtnfi Taylor, including the type, and the species are certainly ideuticah 
The aeries shows some variation in size and in the cjdonrntion of the clothing, a 
specimen fixim Kimberky perhaps representing a variety, but too dostdy allied 
to be Hepnrakid. The species appears to be widespread in the north of Australia 
and in the islands immediately to the north. 
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"PaBAKUS PAUJl'KKMB Mact|. 

Macquart, Dipt, Exot., SuppL 1, 1844^ p. lUO; Ricardo; Aiuj. Mag. Nai. 

Hist, (8), xivL, 1914, 397. 

A species ut! Tabanm from the Burnett River District^ Queensland, bred out 
from larvae by Mi^s Bancroft, is tentatively referred to T. pallipenniit. 

Following is a detailed description of the specimens:— 

A moderately small species with three well-defined abdominal vittae, 

6. Foc^e rather deeply sunken, black, densely clolbed with grey tomentum 
and w'ith white pabescencie; cheeks with grey toinenluui and pubescence; beard 
grey. Palpi w'ith second joint short, oval, creamy yellow^, with mixe<l grey and 
black pul>esceace. Antennae brown, the hasal joints more greyish; first joint 
lirtiader and ])artiaJl,y concealing second joint, the latter small, somewliat (Tescen- 
tic, both joints with a few, short, black hairs at apices; third joint lathcr slender, 
the basal i^ortion tmgulate but hardly toothed abt)ve. Eyes large, contiguous for 
greater portion of length, separated below to allo^v of the appearance of u small 
strongly nitid blmk callus; the upper tw^o-thirds of the eyes set with moderately 
large fa^^ets, the lower tliird with much finer facets. 

Thorm black witli median, submedian and sublaterul grey iomeiitose stripes, 
clotlied with blade erect pubescence and with rather scanty, deiaimbent, golden 
pubescence on the grey stripes; sides clothed with grey tomentum, with long, line, 
pubescent tufts, mingled dark and grey. Hcutellum dark brown with slight red¬ 
dish tinge, with black pubescence on domin and rather scanty, golden hairs along 
Lrw margin. 

Abckmen dark brown to black, with three vittae of elongate, pale grey, some¬ 
what creamy si>ots, the segmentations also narrowly edged with same colour; 
median vitta extending from third segment to apex, spots elongaU*, broader at 
imsterior margins of segments, foming a continuouH vitta; sublateral vittae ex¬ 
tending from first segment to apex, the vittae more interrupted, the spots not 
reaching the anterior border of each segment and not triangular in sliupe; juibes- 
cence black, with a few creamy hairs on some of the spots. Venter dark brown, 
segmentations narrowly edged with grey, pubescence black, grey on segment at ions. 

Legs dark brown, tibiae lighter yellowish-brown, apical 1ml f of foie tibiae 
darkly infuscate, tarsi rather darker than tibiae, the anterior tarsi black; pube.s- 
cence grey on femora and basal half of anterior tibiae, black clsewhei*e. 

Wings rather d.ark grey, with whitish areas in centres of cells, only \ iKiblc 
from certain directions against a black background, cross veins lightly sufTused 
with brown; veins ]>rown, stigma narrow, fairly coiis{)ienous; appendix present. 

9, Resembles male in general appearance. Face not sunken, densely clothed 
with greyish tomentum and rather dense, whitish pubescence, cliccks similar, board 
white. Piilpi W’ith second joint short, very stout, apex not )>rodueed hut rather 
sharply pointed, yellowish brown, with aljoji, i)nle and dark )nibeseence. 

Antennae as in male. Forehead rather broad, distinctly wider at vertex than an¬ 
teriorly, densely clothed with grey tomentum, with brownish tinge in plat^es and 
darker on vertex, pubescence black in centre and above, shorter and creamy at 
sides; callus transverse, reaching eyes, block, tumid and shining, a second, round, 
black callus ip centre of forehead, occupying about half the width. Eyes with 
facets uniform, bare. Thorax as in tnalo. AhAomm with median vitta extending 
to first segment, with more distinct, creamy, almost golden pubescence on the 
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viitHo. Venter with fine blaek pubej<c<?ne<? iu eontre ul' tiie siegmentH^ grey tU tlie 
siOcH. Legs and wiugs as in male. 

Dimemiom: <?. $, 12 mm. 

Bred from larvae found in wet mud, Cattle Corner, Wingfield (60 miles from 
Eidsvold), November, 1910 (No. I)* 

This «i>ede(s ifl related to T. rufitwtatus Bigot, but iliffers in its broader form, 
and broader forehead with larger secondary callus, spotted wings^ and in its gen* 
oral appearance. This species has l>een placed under T. pail»jp«wn«a Macq., though 
it does not completely agree in all details; in MoceiuartV description there are 
said to be three calJi on the front, the lower two contiguous and sometimes united ; 
in the present specimens there are oidy two ealli, nulesa the dark area on the 
vertex he regarded as a third callus, and the middle one is equidistant from the 
vertex and the lower callus. The wings also differ from the description; in 7', 
palUpenntH they are described as a little greyish, though the name palUpennis 
would indicate a whitish winged species. Under a lens the wings appear as 
described above, but in certain lights they appear decidedly pale and the dark 
spots around the cross-veins are not conspicuouH. This pale appearance is more 
marked iu a female r<j<*ently received from Lake Hattah, Victoria (Nov., 1919— 
.1. E. Dixon). It is possible that 7\ pallipennifi Macq. is a distinct species, but 
until spe<?imens are available agreeing completely with the description it seems 
preferalile to treat these specimens as belonging to Maotpiart/s species. 

TaBANTJS nUK-ONOTATlJS Ric, 

Ricardo, Ann. Mug. Nat. Hist., (8), xiv., 1914, p. 396; T, parvicallosm, 
Taylor {ufic Ricardo), Proo. Linn.*'Soc. N.S. Wales, xlii., Pt. 3, 1917, p. 524; 
ibid.j Rec. Aust. Mus., xii., No, 5, 1918, p. 64. 

This species lias been wrongly identified by Taylor; wo have specimens 
compared with the types of both Miss Ricardo’s species, and specimens identified 
by Taylor and recorded above as T. pd^vicalhsus agree with T. €iuplonotatuft, 

Tabaxus mKOTABiLJS Walker. 

Walker, List Dipt. Brit. Mus., Part 1, 1848, p. 177; T, doraobimaculatuH 
Atacq., Dipt. Exot, suppl. iv., 1850, p. 28; Ricardo, Aim. Alag. Nat. Hist, (8), 
XV., 1916, p. 273; T, d^pJotiofatws, Taylor (»ec Ricardo), Proc. linn. 8oc. N.S. 
Wales, xU., Pt. 4, 1916, p. 755. 

As the species identified by Taylor as T. duplonotatus Rio. did not at all cor¬ 
respond with a specimen compared with the typo (E.W.P.), specimens were 
sent to London (G.F.H.) and have been identified by Dr. G. A, K. Marshall 
as T. Walker, 


Tabakus AmiEPKs Taylor. 

Taylor, Proc. Unn. Boc. N.S. Wales, xliv., Ft. 1, 1919, p. 50; T. hatehelori, 
Taylor, toe, cit, p, 68, 

The types of the two species have been very carefully compared and we are 
unable to maintain them as distbet; the principal difference between them is 
that T. batehelori has the wings clouded with brown along the veins, 

^rtu^^ees in T. aprepes the wings are practically clear. A seriea foom Bumet* 
River, however, shows considotrable variation in the amount of suffusion, and vaiieB 
from specimens in which the win^ are more strongly marked than in JT. 
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batehelori to speoiineniii in wliich tlie wmgs ore <}lear. There is also considerable 
variation in the colouration ot the al»doinan, possilily dependin)^^ on maturity, as 
Ml of the 8pe<fimon» are bred. Both types can be alwolntely ^^matched” among 
the series. 

Tabakus kkogbkmakicus Kieardo. 

Eieardo, Ann. Alag. Nat. Hist, (8), xv., 1U15, p. !i83; op. (81, xix., 
1917, p. 219; T, hiUi Taylor, Proc. Linn. Soc. N.8. Wak'H, xliv., Pi, 1, 1919, p. 
04; 1\ fugitivuHf Taylor, he, c/t, p. 01. 

The detenmnntion of the above synonymy is based on the* compariHon by one 
of us (G.F.n.) of specimens identifted by Miss Riemdo us T. neogermanious 
Ric, with Taylor’s types. Taylor haa placed his species in two diffewut groups, 
fugiUvm in Group ix. and hilU in Group x., but the distinction between these tw^o 
groups is often a matter of abrasion and the groups are not natural ojies, in any 
case, from the description, hiiU would appear to lie wrongly phu^ed in Group x., 
as the segmentations are described as greyish. A eomparison of the two descrip¬ 
tions reveals no difference apart from differences in what might be described as 
shades of colour. The detenninatiem in regard to fugitivus was chocked by the 
examination by both of us of a paratyp© which is absolutely identical with the 
specimens determined by Miss Ricardo. 

Taiunus BREVKm Walker. 

Walker, List Dipt., 1,1848, p. 188; T. aneUoms^ 8uininei*s, Ann. Mag. Nat. 
Hist., (8), X., 1012, p. 226; Ricardo, Ann. Mag. Nat. Hist., (8), xv., 1915, p. 
279; austraHsj Taylor, Free. Linn, Soc. N.S. Wales, xli.. Pt. 4, 1910, p. 257; 
2\ crgpsergthruft, Taylor, op. eit., xliv., Pt 1,1919, p. 00. 

This species Ims been miaidentitied in Australian collections. Sp(*ciuu*uH of 
T. amtraUfi sent to Loudon (G.F.IL) have been determined by Di*. 0. A. K. 
Marshall and Mr. E. E. Auaten as T. hrevior Walker. Exaiuinalion of a short 
sericH of specimens of T. auHralis and T. crgpsergthrutf^ including specimens 
identified by Taylor, showed that the species were identical Tlic typos of Toy 
lot's two sjHvies have also been compared (G.F.II.). 

TaBAJTTTS KBOPAtPALlS, UOV. tlOincU, 

7\ /}<ilpallt<^ Taylor (wow. praeoce,)^ Pi'ckl Limi. Sor. N.S. Wales, xliv., 
Pt. 1, 1919, p. 06. 

The name of this species being preoccupied by un Indian species T. pdlpaHs 
Ricardo (Records Indian Museum, iv., No. vi., JOll, p. 212)- we propose the 
above to replace it. The name T. miUiom Taylor, is also j>rco<*ciipied by T, mih 
earns Ricardo, but in this instance we understand that the name has already 
altered by Mr. Taylor. 

Tabantts KIQRIMAN-U8 Walker. 

Walker, List Dipt., 1, 1848, p. 183; T. hadius, Summers, Ann. Mag. Nat. 
Hist., (8), x„ 1912, p. 226; Ricardo, op. ct<., (8), xv., 1916, p. 286; ? T. daph.oe* 
nuft, Taylor, Proc. Linn. Soc. N.S. Wales, xliv., Pt. 1, 1919, p. 54. 

Oomparisone of specimens of f. Taylor with the descriptions of T. 

mgrimmtis Walfc, and T. hadius Summers, leaves no doubt in our minds that 
TayloPa apeeies is the same a# WalkePs. We have thought it better, however, to 
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query tlie icleiitiftoaiion until a spwiinen of T. daphoenm can be aettmUy eomparod 
witli tlic type of T, uigrimamut. 

Tabamuh MiKUsct'bUti^ nov. noineu. 

Tabanua w/‘wor Taylor {net: Maequad), Proe. Linn. Soc. N.S. WoltsH, xliv., 
pt. .1, nm, p. 04. 

A change of name is necessary for TayloPs species, as 'i\ nwwor has alrea<ly 
been utilised by Macqimrt (Bipt. Exot., Kuppl. 4, 1850, p. 33) for a spccicH from 
Patagonia. 

Taiuxith RK<us-(U-xmoii Mac^iuart. 

Mac(piftrt, Exot., 1, 1838, p. J.32; Ricardo, Aim. Mag. Nat. Hist, (8), 
xvi., 1915, p- 270; 2\ spadiir'f Tayho', Pro4'. Linn. 8o(*. N.8. Wales, xli., Pt. 

4,1910, p. 701; 7\ hritthmensiiij Taylor, op. ('it., xlii., Pt. 3, 1917, p. 527; op. c/1., 

xliv., Pt. 1, 1919, p. 07. 

We have compared a long series of T. n\(//,'4-ycory/V with specimens of T. 
hrisbanensis Tayh>r received from the yueensJand Museum, an/l with the type of 
7*, HpadiXf and nre unable to discover any tangible differeuees. The H]>e<*ies is a 
very variable one in the cobmr of the chdhing, in tlie width of forehead and 
shape of callus. 

The Tasmanimt specimens referred by Mr. Tny](tr to 7\ brnbarteusifi arc evi^ 

dcntly the species described by one of us (E.W.P.) as *7’. diemenetms, distin- 

gnislied by the facetting of the eves in the male. 

For our ideutitlcatiou of T. regis-georgii we are relying an Miss Bicardo'S 
detemiiriation of the sptx^ies in thg British Museum. At the same time it seems 
unlikely, though not impossible, that the range of our east coast species extends 
to King George Sound. On the other hand wc have seen Victorian specimens. 
Should the Hy)eci<*s from King George Sound laove tf) he difTercnt it wdll be 
necessary to re-csiablish the name 7’. (upadi.r. 

DaSYUASIS AmH!KJ)fCTt.ATA MaCij. 

Macquart, Dipt. Exot,, Suppl. 2, 184(», p, 25, pi. I, tig. 1; Walker, list Dipt., 
Pt. Suppl, 1, 1854, p, 297; Hicardo, Ann. Mag. Nat. Hint., (7), xiv., 1994, p. 
350. 

This does not appear to have b^m identified in Australian collections of Aus¬ 
tralian Tabanuicie since it was first described, though Bigot has referred a second 
species from Chili to the genus. 

We have speidmenB before us of n spetues that agrees fairly well with both 
generic and specific demcriptions witli the exception that there arc the usual five 
diviflionH on the thml joint t>f the antennae. The divisions are however, obscure 
and might readily he miscounted, and the base of the third joint is not ungtdate 
but somewhat swollen in the middle, corr<*sponding in this Tcspt^ct to Maequoiifs 
description. 

The species is allied to 7’ahff»iw gentilis Erichson, and froggaiti Hie., but 
may be disduguislicd from both by the head being Bomewimf compressed antero- 
posteriorly so that the forclioad is wlatively shorter and broader than in these 
species. 

WalkerV notes on the genus are valueless, as lie placed therein two species 
now referred to Pelecarrhpnahus md some of the generic clmracterai given by him 

•Description sent for pubHeatlon to the Eoyal Society of Victoria, 
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ar(j I'ounded m these. Should our Ideutihcatiou prove correct, the gonuB Dosy- 
basis' would Ijave to sink as a synonym of TabanuHf as the species is too closely 
allied to Tabanus froggatti and T, gentiUs to admit of separation, and these two 
latter species are connected by others with the more typical hairy-eyed species of 
Tahanus, 

Sttbasoka kemii*tkra Surcout. 

Hull. Mus. uat. d^Hist. nat., Paris, No. 2, 1912, pp. (i2-G3. 

This species seams to have been quite overlooked by recent workers in Australian 
Tabmidae. The type had tlie antennae broken when described, whic*h leaves some 
doubt in our minds as to whether it is ascribed to the correct genus. On the 
other hand there are other instances where South American genera have been re¬ 
corded hIho from Australia. 

The descriptioi» does not fit any species known to us. 
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DESCRIPTIONS OF NEW FORMS OP BUTTERFLIES FROM THE 

SOOTH PACIFia 

By G. A. Waterhouse^ B.E., F.E.8. 

For Some time past I hav^ been receiving butterflies from the islands of the 
S^uth Paeiflc, and ani<mgst them there have been many new records and several 
new races The piirpoao of this paper is to record the more important of those^ 
particularly as my friend Mr. H* W. Simmonds has succeeded in capturing, in 
Fiji, Some specdes of high interest. In the Transactions of the Entomological 
Society of London, 1004, I gave an account of some collections from Fiji, and 
Fmhstorfer, in Stctt. ont. Zeit., 1002, also gives a list from the same jalaiula, 
whilst in the Proceedings of the Zoological Society of I/ondon, 1892, Mr. H, H. 
Druee gives a list r>f the Lpcaenidm of the South Pacific. Besides the new races 
descrilwd below, Mr. Simmonds was able to capture the rare EnUpi^ eaphoinis 
Hew. 

NVMPHALINAE 

Eulepis pyrrhm tiberiuti, n. subsp. 

2. Above, thh race differs from sempronhie in )>cmg paler and the orange 
tomal patch of the hindwing i» not so prominent. 

Beneath, the forewing is paler, the dark bar across middle of cell is narrower. 
In the hindwing the central white area is larger, the three, red-brown, crescent- 
shaped spots towainls the toraus are much smaller, the black siibtcrminal spots 
are faint and the orange-brown terminal line is very pale. 

Hah .—Lord Howe Is., Feb., 1915. One female. 

When I recfdved this specimen, I at once recognised that a distinct race in¬ 
habited the island,' lieing much paler above and the markings beneath being 
obscure. Its chief differ^^ee i» the great reduction of the dark subterminal spots 
of the hind wing beneath. There are two other speciincns recorded from the island, 
but they seem to have been lost. The late Mr. Geo. Masters, who hod seen 
these Specimens, always considered they were different from sempraniun, 

EypoUfmm inopinata, n.sp. 

cf. Above. Forewiug rich blade; a broad discal band beyond cell, from 
costa to vein 3, white margined with iridew^ent purple; a band of four subapieal 
spots, white; sometime two small diseal white spots below vein 3, Cilia whi^ 
at veins black. Hindwing rich black; a very large, central spot, iridescent 
purple. Cilia white, at veins black. 

Beneath. Forewing red-brown; totnus shading to black; markings as above 
but white band not margined parph^; lowest of eabapieal spots and two towards 
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toi'iiUB duBted with pale tneUUic-blae a seriau of intei^rupted knoixial 

lines white, towards tomus dusted with pale metaliic-biue; costa towards Iwise 
and upper edge of cell pale metallio-blue^ extending as two pale blue bars into 
ceil, the outer the larger; an irregtilar pole blue band beyond end of eoll, Cilia 
white, at tenxunations of veins black. Hindwing brown; costa and bar at end of 
cell re<l-bfown; basal half of wing dusted with white scales; discal series of 
spots pale metallic-blue; tomus black; a aeries of broad terminal lines white, to¬ 
wards tomus pale metallic-blue; a white line on doj-sum near tomus, above which 
is an irregular pale blue area. Cilia white, at terminations of veins black. 

$ as in male, larger, more highly coloured beneath. The pale metallic mark¬ 
ings in both sexes appear greenish in some directions. 

Hah* —Waidoi, Fiji. Four specimens caught by Mr. Simmonds, May, July, 
and August, 1919. One male, Nasogoto, Navai, Fiji, caught by Mr. E. J. 
Goddard, Feb., 1905. 

This species has pussled me very much, coming us it does from a locality 
where the race of II. boUna is extremely variable, but the different white band 
above and the different underside to the hindwing do not place it with haUna, of 
which I ha%"e numbers of Fijian Bpecimens. Mr. Simmonds, wh(» lias caught 
hoUna, is confident it is distinct. He tells me that it is a purely mountain species, 
lives in the rain forest and, like all butterflies in Fiji, it rc^spon^ls readily to the 
first glimpse of Bunshine and is only found along the rivers, where they Vise 
rapidly to the mountains. At one time 1 thought it rnigiit be an extreme eastern 
race of H. alimena. 

hsoria e^sta Cram. 

The following races have been described from the South Pacific,-—from 
Tahiti, 8omo<ino from Samoa, howdenia from Tonga, ttcyllaria from Lifu, Loyalty 
Is., and skortlmdica from the Solomon Is. Of these, the rai'c from Samoa is the 
most distinct. To thc«e I now add ra<jea from the New Hebrides and Fiji. 
From the typical fom from the southern Moluccas, tht^ eastern races differ chiefly 
in their pder upper aides, the narrower dark bord**rs to the wings and the much 
smaller dsrk spots on the underside, 

Jsatma effiata vlticnat^^ n. wnliHp. 

<?. Above. Forewing bright orangt?; apex and termwi narniwly black; bar 
beyond cell and Hubapical bar black. Hindwing briglit orange; ternum narrowly 
black. 

Beneath. Forewing orange^red; a 8erit*s of cell bars brown; a whitish bar 
beyond end of cell; between veins 5 and 6 a large whitisl) spot; a discal series of 
pale bluish lunules inwardly edged brown. Hind wing orange-red; ii series of 
pale bluish lunules outwardly edged brown; beyond is an itidication of a series (»f 
brown dots; an interrupted brown subterminal line from apex to vein 3. 

Eab* —^Labaaa, Vanua Leva, Fi;ji, Mar., 1908, cHiigbt by Mr. B.. N. Ross. 

This race has much narrower dark bortlers to the forewings above than the 
Australian propmqua or soyllaria, and on the under side the pale discal spots 
are more prominent, whilst the discal brown spots have almf»9t; disappeared. It 
is intermediate between scyUaria md $amoam* 

hsoHa h^ridina, n, sub^. 

rf. This race occupies anjntennediate place between vitiemiH and ncyllaria. 
Above, the bord^ to the winga are not so narrow as in vitieneie^ a discal series 
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of brown gpotii is imlicatod on the forowing, and the general colon 1* ia nirt quite ao 
bright. 

Benoathj tlw dwcal series of dark epote is present on both wings and the pale 
spots are not so prominent as in the Fijian race. In both hehridma and viiien$i$ 
the purplish suifusion found on the underside of several other races is absent. 
My specimens are from Vila, New Hebrides. • 

LYCAENIDAE. 

l}eudor\x epijarbaH difwellaf n.subsp. 

d*. Above, Forcwing black; a central red patch below cell in upper portion 
of interspace betwecii \’eine 2 and 3, and slightly extending above vein 3; a slight 
red Healing on vein la at one-third frtnu base. Cilia )>laek. llindwing rod; 
costa broadly and base black; dorsum brown; ter men and veins in red area faintly 
black; anal lobe black, inwardly bordered with red and outwardly with metallic- 
blue; tail very short, brown. Cilia red, towards tornus black. 

Beneath. Forewing brown; a slightly darker bar at end of cell and a much 
darker brown discal band, both faintly edged whitish; dorsum paler. Cilia dark 
brown. Hindwing brown; a slightly darker bar at end of cell and an irregular, 
darker, broad, discal band narrowly edged wiiite; a subcaudal spot in area 2 
black, outwardly edged orange and inw'ardly metallic-blue; anal lobe black, out¬ 
wardly edged metallic-blue, inwardly white; tornus above anal lobe irregularly 
metallic-blue. Cilia dark brown, 

ilah. —Suva, Fiji. Four males caught by Mr. Simmonds, Feb., 1920. 

Allied io d/ioxxB from Austn>Iia and wodfordi from Guadalcanal, Solomon 
Ifl., but with even leas red on the forewing than the latter, the tail shorter than 
that of mathem from the New Hebrides. It agrees with the other eastern races 
in not having the black spot of the anal lohe above couiplotely ringed with colour, 
and with the figure of mathem in having tlie subcaudal spot of hindwing be¬ 
neath crowned with metallic-bjue, and not completely ringed with colour. This 
capture by Mr. Simmonds extends the range of /). epijarbas further eastward 
than has hitherto been known. 


PAPILIONIDAE. 

Poptlio macleayanm imuluna, n. subsp. 

$. Above, Forewing brown-hlack; basal portion iti* cell and dorsum at 
base pale green; a spot at end of cell, a large subcostal spot at three-fourtbs 
and a smaller spot in base of area 4 green; a series of large subtenninal spots 
cream; base of areas 2 and la whitish. Hindwing brown-black; baso green; rest 
of basal half of wing whitish; a series of eubterminal spots cream. 

Semath, Forewing as above, but paler; green basal area larger and sub- 
terminal spots obscured. Hindwing brown; basal half green, outwardly edged 
white; subtorminaJ spots obscure. 

Hob,—liord Howe Island, where the insect is not uncommon, but very diffi¬ 
cult to capture. 

This race ia readily recognised from that found in Australia by the much 
larger Bubterminal spots to both wings above. I have now seen a number of 
similar specimens, all females, and there is no difficulty in distinguishing them 
from typical t»aeleayam«. 



BT a A, WATEBHOUSE. 47|, 

HBSPERIDAE. 

Badamia exclamatwfiis mhflavaj n. subep. 

Abo ve. Forewing brown; coata lined yellow-brown; a large spot about 
middle of oell, yellowish hyaline; a pair of large diseal spots in areas 2 and 3^ 
yellowish hyaline; sometimes a minute subapical dot yellowish hyaline; some¬ 
times an orange ^pot just alK>ve middle of vein la. Cilia brown. Hiudwing 
brown; central area extending towards dorsum^ yellow-brown. Cilia yellow- 
brown. 

Beneath. Forewing yellow-brown; hyaline spots as above, margined yel¬ 
lowish; area la towards base brown-fRack; large patch towards tomus yellowish. 
Cilia brown. Hindwing yeDowish-brovsrn; indications of a paler diseal band, end¬ 
ing above tornue in a large yellow spot; towards tomus broadly brown-black. 
Cilia yeIlowijBh-br4>wn. 

Hob. —Waidoi, two specimens caught by Mr. Simmonds, Nov.^ 1919; Ba 

Mts., Fiji, two specimens caught by Mr. L. V. Waterhouse, Jan., 1906. 

This subspecies has a much yellower appearance than any npecimens from 
the large numlier I have from both within and without Australia. Mr. Simmonds^ 
specimens are in fine condition, and he writes that on a trip in Fiji, he saw this 
skipper in company with a number of Parata bilmata. Between 6 and 7.30 a.in. 
numbers of skippers were seen passing the lioat; the morning wiis wet, the wind 
off shore, and the distance l)etween two and four miles. 
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OBDINARY MONTHLY MEETING- 
27th UoioBKR^ 1920. 

Mx, J. J. Fletcher, M.A., B.fc>c., Prefeident; m the Chair. 

The Freaideut atmouncdd the receipt of a ver^ valuable addition to the libr&ryi 
of books and pictures bequeathed to the Society by tlie late Mr. F, M. Clemente, 
F.L.S., F.Z.S. 

The President ofltered the oonifratuiations oi members to Professor Sir Edge- 
worth David, E.B«E,, (in absentia), and Mr. J. H. Campbell, on the 

Honours reoeidily oonferxed on them by tbek inclusion in the British Empire 
Order. 

The IVesident announced tliat the Council is prepared to receive applications 
for four Litmean Maeleay Fellowships, tenable for one year from Xst April, 1921, 
from qualided Candidate. Applications should be lodged with the Seeretary, 
who will afford all necessary iiif<Armation to intending omididates, not later than 
30th November, 1020* 

The Donations and Eimhougos received since the previouB Monthly Meeting 
(SSlth September, 102O)| amounting to 7 Vols., 63 Parte or Nos., 1 Bulletin, 5 
Reports and 18 Pamphlets, etc., received from 40 Societies and Institutions and 
one private donor, were laid upon the table. 

KirrEs AUb EXiiJwrs. 

Mr. W. W. Froggatt exhibited a series of dies from India, including CA-ry- 
aotayia heraioHa Vilieneuve, C. flaviaeps Walker, C. albieeps 

W.), C, niffric0ps Patton, Lweih'a arrmissiwa Fabr. and L. craffffU Patton. A 
number of these cause cutaneous myiaste in man and in India. Also 

specimens of Bibio vm^otor from suburban gardens. 

Mr. G, H. Hardy exhibited a pair of flies, Chrysomyza aenea Fabr. taken 
in a garden at Baberfleld, 28th March, 1920. The species is new to the Australian 
fauna. 

Mr. Waterhouse exhibited the flrst specimen of Meteronympha zokmdri 
Waterh. reared from the egg. The history of the specimen is that a female was 
caught at Mt. Kosciusko on 16th February, 1920, and on diaseotion of the ab¬ 
domen four eggs were obtained j one only was fertile and this emerged on 28fch 
February and was locdced after very carefullyj the larva pupated at Sydney on 
8th September, and a nmle emerged on 10th October, about th^ months earlier 
than the usual time of appearance at Mt. Kosciusko. The female parent, the oast 
larval heads from the 2nd, 3rd, and final instars and the pupa! sldn were dao 
shown. 

(Prirtted ofi 3tet October, 1920 ) 
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Hr. E. Cheel exhibited a series of specimens collected in the coastal district 
from Sydney to the Upper Clarence, also at Hill Top and on the Blue Mountains 
inchtding Boroniu UdifoUa J. Gaz. j B. le^MfoUa var, rosmurmifoUa (B. rosmar- 
inifolia A. Cunu.) with pure white flowers from Hill Top (E. Cheel, July, 
1914), Bell (Miss H. Gregson, Sepl., 1914), Mount Wilson (J. H. Maiden, Doc., 
1914), near Cowan Station (W. F. Blakely and D. W. €- Sluress, Sept., 1910), 
and specimens with double flowers from Hill Top (E. Cheel, Aug., 1915); B. 
ledifoUa var, ttiphylla (B. triphylla Sieber) from Port Hacking (W, Slade, 
Aug., 1914), Kurrajong Heights (H. Dixson, Sept, 1897), National Park (M. 
Bell, Augv 1901), Woy Woy (Miss A. C. Johnstone, July, 1918), and double- 
flowered specimen from Lindfield (E. G. Jacobs, Aug., 1913); Boroma pinnata 
Sm, with double flowers from Kedfern (Mrs. Boyce, Nov., 1900) and Hornsby 
(W. F. Blakely, Apr., 1914); ^riostemon lanceolatus Gaertn. with pure white 
flowers, Tomago (Lady Windeyer, Sept., 1903), Ruse Bay (Oct., 1900), Nelson's 
Bay (J. L. Boorman, Aug,, 1011); E, Crowd F. v. M. with pure white flowers 
fr<jm Hornsby (W. F. Blakely and D. W. C. Sbirees, Feb., 1920); Kefmedya 
nd)icmda Vent, with greenish-white flow^ers, Wabroonga (M. S. Barnett, Sept, 
1920); and (Aeratopetalum gummiferwm Sm. with white fle^wers from betwt^m 
Hornsby and Dural (W. J. Pitty, Dec., 1919). 

Mr. Cheel also exhibited on behalf of Miss A. A. Brewster specimens, and 
a chart, showing doubling of flow-era and deterioration of the stamens of Erios- 
temon lanaeolatus from Maroubra (October, 1920). In one speciuwm the stamens 
had multiplied to 16; in the more changed flowers the number from 1 lo 4, 
and in one case there was left only a single anther seated oa one of the inner 
petals. In two flowers the pistil w^as absent and 5 small petals were present in 
place of the carpels; in another the five degenerated carpels were partly gi^ecn 
and partly pink. 

Mr. John Mitchell exhibited a series of Silurian and Devonian brachi()|>ods 

from 
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KEVISIOK 0¥ AUSTHALIAN LEPIDOPTERA—L/PAJSrjDAE. 

By A* Jumima Turner, M.D., 1'\E,S, 

Whatever the eauee, the study of the Bombyeme FaauilieB of Lepidopteia has 
been strangely neglected. No revision of the world-fauna of these gi’oups bus 
appeared; although from the smallei* number of species this would be an easier 
task than it has been with the Noetmdcte, Geometridae, Pyralidaef Tortrieidaef 
and TiwidtU, A revision of the genera is badly needed, and there has been 
even considerable confusion as to the families. This perhaps is one of the rea¬ 
sons why they have been neglected, though it lias been to a lai’ge extent removed 
by the researches of Sir G. Hampson, published in the first volume of his Cata¬ 
logue of the Lepidoptera Phalaenac and in his Moths of India. Another diffi¬ 
culty with regard to the Australian species is that bo many of them have been 
described by authors innocent of morphological knowledge, and are therefore 
difficult of recognition. Fortunately, I have been able to examine many Aus¬ 
tralian types in the British 'Museum, and nearly of the older species have 
now been identified, and can be referred to their right positions. Since then I 
have examined not only my own collection and that of the Queensland Museum, 
but also many specimens sent to me by Mr. George Lyell, of Victoria, by Mr, 
J. A, Kershaw from the National Museum, Melbourne, and by Mr. A, M. Lea 
from the South Australian Museum. Thanks to their generous help, and to 
the pennission of the Directors of these Museums, a very large amount of ma¬ 
terial has been available for the purposes of this paper. 

Family LIPARIDAE. 

This family has also been known as the Lyma*^triadae, The older name was 
abandoned under the impression that the generic name Liparis Ochs, was pre¬ 
occupied, but it appears that this preoccupation was pre-Linnean, and conse- 
cjuently inoperative. Formerly I enlarged the conception of the family (Trans. 
Ent. Soc., 1904, p. 470) to include the Eypifidae and Anthelidae as subfamilies, 
but I am now of opinion, for reasons which will be given presently, that the 
three groups are bettw regarded as three families. 

The may be defined as followsTongue absent. Antennae bi- 

pectinate to apex in d*, and nearly always in 9 also. Head, thorax, abdom^, and 
femora hairy. Forewings with 1 (muaUy known as Ic) absent, 6 approximated to 4 
at origin, 8 and 9 always stalked, mther from cell or areole. HindwingB with 
frenulum present; 1 absent, ^soocellulars angled, 6 arising l^om bdow angle and 
approximated to 4, 6 and 7 usually stalked, 8 approadmated and usually con¬ 
nected with cell somewhews between i and middle, rarely anaBtotoosing. 
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Thi* absence ot a Umgue, tlie apiiroxiumtion of the, origin of the second 
branch of the median (vein 6) to the enbitU8> and the connection of the sub¬ 
costal of the hindwing with the cell about its middle, are sufficient to distinguish 
this family. In all these respects except the first it agrees with the Hypsidae, 
Its next nearest ally is the NoctfUdaej the distinguishing point, apart frjom the 
presence of a tongue, being that in the latter the subcostal ana-srmnoses with tlie 
cell in the hindwing near its base. This bAsal anastomosis is present in tiuj 
genus aptly named by Mejirick Ifaphpsemtk (for it is an evident deceiver), as to 
whose eorretit position there has been some difference of opmion. The presence 
of a tongue, although short and weakly developed, contirnis the oonelusion that 
JJaphpseuBtis belongs to the Noetuidae; for, although the presence of a'tongue 
in a primitive genus of Liparidm would be a not impossible disco>'ery, the vena¬ 
tion of the forewing of RaplopBeustk shows that it is not primitive. The con¬ 
nection between the hind wing cell and subcostal in this and other families is 
really due to the persistence of the first branch of the radial, wliicli )ias been 
shortened by their approximation. Sometimes the vein is not distinctly de* 
velopcd between the approximated points, or there may be an actual anastomosis 
as in Acyphaa, ’In the more primitive genera a typical areole is present as in 
most hsoctuidae,- In many easea this has been lost by coalescence, leaving 7, 8, 
9, 10 stalked, an intermediate condition being preserved in the African genus 
LacipUf which has a small areole from which proceeds the common stalk of 
these veins. But the areole may also be lost- hy the p)bs{)lescencc of the 
base of vein 0, leaving 10 disconnected, as sometimes oceiii*s in Infpova, in 
lifdoa tho arcolc bt'comes long and narrow, the allied Leui'oma from Europe and 
Eu:;ora differ from this in 10 having tecome disconnected. There is a tendeiicv 
in this family for the obsolescence of the wings in the this occurs in Ihrcc of 
our genera Orgyia^ Iropoca). 

The family m a fairly large one, and in Australia there are 09 species, wliicli f 
refer to 18 genera. This is a laiger number of species than is found in the Palac- 
arctic region, and in the Nearctic region the family is still more poorly repre¬ 
sented, On tho other hand Hampson^s Moths of India contains a larger numberj 
and Jaiise'S check-list of the Moths of South Africa records twice as many spe¬ 
cies. The gi'oup is most developwl in wann regions, and most of our 
are from the coasts of North Australia, Queensland and New South Wales. 
Only seven species {Portlmia, OUyeriaf Acyphtui^ Orgyia) come from South-east 
Australia, and only two Ory//ta) come from the South-west of the con¬ 

tinent . Our genera may he divided into three or four natural groups: 

1. Those with a normal areole, LcLelio, Dasychiraf Olene, Orgyia, widely dis¬ 
tributed genera, which nrc very scantily represented here, together with the mono¬ 
typical Itopoca and Agjoioyu. 

2, A small group in which the areole tends to obsolescence, fli^t by becoming 
long and narrow as in Bedoa, and then by 10 becoming disconne<ded as in EH$<^ra 
and in the exotic genus Leue&ma. Of this we have only two species. 

3* A much larger group in which the areole has disappeared by coalescence, 
leaving 7, 8, 9, 10 stalked. This may be divided into (a) the Ljfmmtfm group, 
containing also Eaomc and and (ft) the Euprocth gi’oup containing, also 
Heracttta, RdbraphylVsky OUgeiia, Porfhesiat and Ida . This last is the 

only group at alt kiisely represented in Australia, where it comprises three- 
fifths of the whole number of species, 
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WEVISIOK OF At’STRAUAV I>EPlDOPTKUA“LrPAmUAKj 


1. Fore wings without areole.. 2. 

Forewings with areole (10 sometimes disconnected 

in Iropoca) . 12. 

2. Forcwings with 7, 8, 0, 10 stalked, or 9 absent and 

7, 8, 10 stalked. 3, 

Fofewings with 7, 8, 9, stalked, 10 separate .. .. Euzora. 

3. Hindwings abbreviated, cell i . /rta, 

Hindwings and cell normal. 4. 

4. Hindwings with 4 absent. /brt/iesia. 

Hindwings with 4 present. 5. 

Hindwings with 8 anastomosing with cell from 4 tu ^ 5. 

Hindwings with 8 approximated and connected 

with cell at a point only. 8. 

d. Forewings with 9 absent. 7. 

Fore wings with 9 present. HabrophylUi. 

7. Posterior tibiae without middle-spurs. Olii^tria, 

Posterior tibiae with middle-spurs . Acyphas 

8. Forewings with 7 arising long before 10. 9. 

Forewings with 10 arising before, or opposite, or 

at least near 7. 10. 

9. Palpi short or moderate, porrect or oblique ., ., PUiptoctis, 

Palpi long, erect, reaching vertex. JUraat/a. 

10. Fore wings with 11 anastomosing or connected 

with 12.. Of fra, 

Forewings with 11 free. 11, 

11. Posterior tibiae without middle-spurs, V with wings 

much aborted. Enome, 

Posterior tibiae with middle-spurs, V with wings 

normally developed. Lymaftiriu, 

12. Forewings with areole long and narrow, 7 from 

about middle.. 

Forewings with areole normal, 7 from its extremity 13. 

13. Forewings with 7, 8, 9 stalked from areole, or 10 

disconnected, $ apterous. 14 . 

Forewings with 7 approximated or connate (very 
rarely short-stalked), V with wings developed .. .. 15. 

14. Posterior tibiae without mitidle-spurs. Orgyia, 

Posterior tibiae with middle-spurs. Iropoca. 

15. Forewings with U anastomosing with 12. Axiologa, 

Forewings wit^ 11 free. 16. 

16. Palpi with terminal joint very short or concealed ., 17. 

Palpi with temiinal joint welhdeveloped. Laeiia, 

17. Abdomen with dorsal crest on second segment, 

palpi with second joint strongly dilated /.. Olme, 

Abdomen without crests, palpi not dilated. Dasychira, 

Gen. 1. I (j T A. 

Zc% Wlk., List liftp. Brit. Mus., iv., p, 922, 

Head and thorax with appressod hair*; foon* flat. Palpi very abort, por¬ 
rect; terminal joint minute. Tlwrax and abdomen not crested; abdomen hairy, 
tnft in i large. Tibial apura abort and stout; posterior tibiae with both paiw 
jiresent. Porea'ings long and narrow; without areole, 2 from f, S from shortly 
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before angle, 4 and 5 connate from angle, 6 from upper angle nearly eonnate 
with 7, 7, S, 9, 10 stalked, 11 from shortly before angle; discocellulars strongly 
angled inwards, hindwings nearly as broad as forewings but nuieh shorter ; cell 
vei 7 long (il), discocellnlars strongly oblique, 2 from 3 and 4 stalked from 
angle, 5 curved at base and somewhat approximated to 4, 6 and 7 stalked from 
upper angle, 8 anastomosing or connected with cell about middle. 

An isolated genus with citrimisly elongate forewings and abbreviated hind- 
wings, almoat sygaeniform. 

Head orange. fuhiceps. 

Head blackish . favaopis. 

1. ICTA FrnVlOEPS, 

Icta fulviceps Wlk., List Lep. Brit, Mas., iv., p. 922. 

c?. 28-29 nun Head brownieh-otange. Palpi 4; browjiisli-orange. An¬ 
tennae brownish-orange; pectinations in <? 9. Thorax dark-fuscoiiss; tegulai? and 
extr^c bases of patagia brownish-orange. Abdomen dark-fuscous; tuft brown¬ 
ish-orange. Legs oehreous; middle and posterior femora and tibiae mostly 
fuscous. Forewings narrow-elongate, costa sti^aight to near apex, thorp gently 
arched, apex rounded, termen very obliquely rounded; fus<'OUH; costal edge nar¬ 
rowly oehreous; cilia fuscous. Hindwings about ft length of forewings. temen 
rounded; fuscous; cilia fuscous. 

Two examples in the British Muscmin, one labelled '^Australasia/* Die other 
'^New Holland,” The locality requires confirmation, but probably like the fol¬ 
lowing, it comes from the north of the continent. 

2, Iota tanaopis, n.sp. 

Tfitvawrn^, elongate. 

d", 30 lain. Head, palpi, and thorax blackish. Antennae Idackish: pectina¬ 
tions in cT 10. Abdomen reddish-orange; basal segment, a median doml line, 
and underside blackish. Legs blackisl). Forewings elongate, spathulate, costa 
sinuate, slightly concave to j, then arched, apex rounded, temen ver>' oblupiely 
rounded, termen as long as dorsum; blackish; cilia blackish. Hindwings sliort, 
about ^ lengtii of dorsum of forewing, termen rounded, toruus somewhat pro¬ 
jecting; thinly scaled; fuscous; on dorsum pale-ochreouH; cilia fuS(?oiis. 

Type in National Museum, Melbourne. 

N.Q,: Olaudie River, in February; one specituen taken by Mr, d. A. Ker- 
slmw. 

Gen. 2. Pobthkbta. 

Stph., Dt. Brit. Ent., ii,, 1829, p. 05. . 

Palpi moderate, porreet; second joint sometimes hairy beneath; terminal 
joint very short. Thorax and abdomen without crests; tuft large, especially in 
9. Posterior tibiae with two pairs of spurs. Forewing^i without areole; 7, k 9, 

10 stalked, 7 anaing from before 10, 0 connate or short-stalked with the pre- 
eedii^ veins, Blndwings with diacooellulars angled, 3 and 4 coincident, ,5 ap¬ 
proximated Or connate, 6 and 7 stalked, 8 closely approximated to cell near or 
beyond middle, mid (x^imacted with it. 

T y p e, P, mmtlk Fiiesl. from Europe. 
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1. Wings white . .. 2, 

Wings more or Jess, oohreous or orange. 5. 

2. Dorsal edge of fore wings with long, spathulate, 

ochreous scales..... 3. 

Dorsal edge of forewlngs without ochreous scales .. 4. 

3 Dorsum of abdomen partly blackish. eut^ysana. 

Dorsum of abdomen not blackish . *. paradoxa, 

4. Dorsum of abdomen, except base, blackish .. .. .. mtlmiosonm. 

Dorsum of abdomen ochreous. bases of segments 

fuscous.... almui. 

Dorsum of abdomen whitish. ^alactopU. 

6. Forewings suffused with dark-fuscous . fHelduibaphes, 

Forewings not suffused with dark-fuscous . 6. 

6. Forewings without transverse lines.. 7. 

Forewings with pale transverse lines. 8. 

7. Forewings often with pale terminal fascia, termen 

Slightly oblique *. jimbriata. 

Forewings without pale terminal fascia, termen 

strongly oblique .. .. xutkoptera. 

8. Forewings very pale ochreous, lines indistinct .. ., acatharta. 

Forewings dark-ochreous or orange. 9. 

9. Forewings with pale spots on termen.*, irhpiUi. 

Forewings without pale spots. lutea. 


3. PORfHESlA ROTIirSAKA. 

Portfeea»« euth^fsam Tum., Trans. Roy, Soe. 8. Aust., xxvi., 1902, p. 175. 

The sexes are similar, ^ 

Q.: Mount Tambourine j N.S.W.: Ebor. 

5, POETHFiSIa pabadoxa. 

Cl^iomphmma parodoica ButL, Trans. Ent. Soc., 1886, p. 385; Portheftia pmabra 
Turn., Trans. Boy. See., S. Aust, 1902, p. 176. 

Thm is nothing paradoxicai about this species. I have examined Butler’s 
type; it has the ordinary stocture of the genus. 

Q.: Rockhampton, Brisbane, Mount Tambourine, Coolangatta; N.8.W.: 
Sydney, Bulli. 

5. P0E1?HB8XA ICFLANOSOMA. 

Forthesia wahwiosoma ButL, Ann. Mag. Kat. Hist., (6), ix., p, 87; Porthettin 
mixta ButL, loc. ett, p. 88. 

<? S, 34-49 mm. Head, thorax, and antennae white. Palpi and pectus 
blackish. Abdomen blackish; dorsum of rivo basal segments white; apices of seg¬ 
ments on underside white; tuft in d* white, sometimes ochreous-tinged, in V 
ochreous, Leps white; anterior and middle pairs partly fuscous; in j, anterior 
tibiae and part of two basal tarsal joints ochreous. Wings white; in <?, costa of 
forewings on underside suffused with fuscous. 

Vic.: BeaconsfieW* Moe, Oisbome, Forrest; Tas.! Launceston. 

6. POWTHESIA ALIBKA. 

Portheaia ButL, Trans. Ent Soc„ 1886, p. 386. 

cf. Head and thorax whi^. Palpi whitish-ochreous, upper mirtaoe near 
base fuscous. Abdomen pale-ochreoua; bases of segments fuscous on dorsum; 
beneath wholly oclireotua. Wings white; underside of hindwings partly ochreous- 
tinged. 
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These particulurs were noted from the British Museum type. I have seen 
no other example. 

Q.: Peak Downs. 


T. POWTHESIA OAJiACJTOMS. 

Portheaia gaktctopiA^ Turn*, Trans. Roy. Soo. S. Aust., xxvl, 1902, p. 17C. 

N.Q.: Prince of Wales Island, Cairns, Mareeba, Townsville; Q.: Qayndah, 
Brisbane, Sontbpcuft, Coolangatta,, 

8, PORTOESIA XtJTHOl’TEHA, n.SJt. 

SouOoJTTSpoc, tawny*Winfred. 

d*. 24 mm. V. 26*36 mm. Hoad, thorax, palpi, antennae, abdomen and 
legs ochreous. Forewings trimsgular, rather narrow, tenaen stnmgly obli<iue; 
oehrcous without markings; cilia ochreous. Hindwings similar, in <S paler. 

Differs from the following m the sexes being of the same colour. 

N.Q.: Kuranda, near Cairns, one ? received from Mr, F. P. Dodd; Stan¬ 
nary Hills, one two S received from Dr. T. Bancroft. 

9. POBTHESU FIMBRUtA. 

Teara fimbriataf Luc., Proc. linn. Soe. N.S. Wales, 1891, p. 286; Porilmia fim- 
hriata, Turn., Trans, Roy, Soc. S. Aust., xxvi., 1902, p. 176. 

The primal^ character given in the tabulation suffices to distinguish only 
the typical form of the cf. Tbei^ is another form nearly as common, which lias 
the forewings wholly ochreous. This can be distinguished from xuthoptera by 
the forewings being proportionately broader, with less oblique termen. The 9 is 
whitish, has narrower forewings, and can scarcely be distinguished from galac- 
topis, 

Q,; Stradbroke Island, Coolangatta. Attached to Bankma serrotifolia, 

10. PORTHBSU ACATHARTA. 

Porthesia ocotherta, Turn., Trans. Roy. Boc. S. Aust., xxx., 1906, p. 124. 

Termen of forewing with long epathulate ochreous scales. 

K.A.: Port Darwin; N.Q,; Cairns. 

11. PORTBESU TIU8FII-A, n. sp. 

throe*8potte<l. 

cf. 26-27 mm. Head, palpv and antennae pale-ochreons. Thorax and 
abdomen ochreous. Legs whitish-ochreous. Forewings triangular, costa moder¬ 
ately arched, apex rounded, termen bowed, oblique; pale-ochreous irrorated, ex¬ 
cept towards oorta, with brown-fuei^ous; absence of irroration leaves two trans¬ 
verse lines and three terminal spots; first line firom \ costa to beyond i dorsum, 
at first ontwm-dly-enrved, then sinuate; second line from | costa to beyond | dor¬ 
sum, aiimlar in form to first line; large pale-ochreous spots at apex, above mid- 
termen, and above tomus; eSia pa]e-oohx^us, bases whitish, barred with fuscous 
on midtermen and kamus. Hindwings and cilia whitish. IJnderside whitish. 

!i.Q.: Kuranda, near Caims; two specimens received from Mr. F. P. Dodd. 
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12. POKTHKSU MELAMUAPHBS, n.Sp. 

(jte>^jipa 9 r)(;, dat’k-ey«d, 

d*. 28 nun. Head and thorax fuscous, with some ochroous hairs. Palpi 
and antennae fuscous, Abdomen dark-fuseous, tuft and underside ochreouw. 
Legs ocbreous mixed with fusootis. Korewings triangular, Cf)sU gently arched, 
more strongly so near base, apex yoimded, termen slightly bowed, ohIi<iuc j oohre- 
otts, thickly irrorated with dark-fuscous; a largti basal patch mostly fuscous; a 
sud^osed, fuscous, subtenuinal band with an axaitc, median, posterior tooth; cilia 
fuscoiis, apices partly ochretjus. Hiudwings with ternien rounded; deep oohreous, 
with slight fuscous irroration; cilia oeJireojis, with some fuscous admixture. 
Underside ocHreous. 

Type in Coll. Lyell. 

Vic.: Ocean Grange, near Sale, in Marclt; one specimen. 

13. PORTKKSIA LtJTKA. 

Bomhyx lutea, Pab., Syst., Ent., p. 574; Ariaxa chryHyphila^ Wlk.. List Lep. Brit. 
Hub., xxxiii, p. 334; Artaxa iohroia, Mcyr., Trans. Roy. Soc. S. Aust., 
XV., 1891, p. 194. 

cj. 23-32 mm. $. 32-36 mm. Head, thorax, and abdomen orange-yellow, 
leather pfder in S. Palpi pale-ochreous, apicei!«i fuscous. Antennae orange- 
yellow, paler in pectinations fuscous. Legs orange-yellow; tarsi pale-ochreous. 
Forewings broadly triangular, more elongate in 5?, costa moderately arched, apex 
rounded, termon slightly ohliqn«; orange-yellow, paler in ?; two whitish, slightly 
dentieulate, transverse lines, rarely obsolete; first from i costa to 4 dorsum, 
angled outwards above mid^e; second from « costa to IS dorsum outwardly carved, 
slightly sinuate towards dorsum; cilia oraoge-ycUow. Hindwings and cilia 
orange-yellow. 

lohrota is a much darker form, the forewings ochreous-lm>wr», the hindwings 
fuscous. Intermediate examples occur. 

N.A.; Pt. Darwin; H.Q»: Cairns, Atherton. Stannniy Hills. Dunk Island, 
Ingham, Townsville; Q.: Rockhampton, Oympic, Nambour, Brisbane, Stradbroke 

Island. Also from Kew Guinea. 

, ♦ 

Gen, 3. 0 nio e r j a, n.gen. 

6XtY^pio^, small. 

Palpi minute. Antennae in <f short (less than i), strongly bipectinate to 
apex. Posterior tibiae without middle spurs, Forewings without areole, 9 
absent (coincident with 8), 7, 8,10 stalked, 10 arising before 7. Hindwings with 
3 and 4 connate or stalked, 6 separate, 0 and 7 stalked, 8 anastomosing with cell 
from before middle to J. 

A development of .dej/pMs distinguished by the minute palpi and loss of 
middlcHSpurs. 

14. OWQEBU HEMIOAIiLA. 

Orgyia hemteaikt, Low., Trans. Roy. Soc. S. Aust., xxix., 1905, p. 176. 

cf. 18-20 mm. Head dark-fnecons; face oehreous, Antemiae, thorax, and 
abdoinen daik-fuscoua. Legs fuscous; tibiae and tarsi ochreotis. Forewings tr|- 



, »r A, JKITE&IB TUIIKEK. 481 

angular, costa gently arched, apex rounded, tennen bowed, strongly obli<|ue, longer 
than dorsum; dark fuscous; cilia ochreous. Hindwings rather short, lemen slight¬ 
ly rounded; orange; basal half fuscous, the line of junction irregularly dentate; 
cilia orange. Underside similar, 

N,8.W.: Sydney; two specimens received from the late Mr. Masters. As 
they were taken many years ago and borc^ no lal)i*ls, the locality needs (*onfiriria- 
tion. Vic.: Melbourne. 

Qen. 4. Aoyph as. 

Acyphas, Wlk., List Lep. Brit, Mus., iv., p. 708; Kirby, Cat. Moths, i., p. 

472; Anepa^ Swin., Trans. Ent. Boc., 1903, p. 478. 

Palpi short, porrect; second joint sometimes hairy beneath; terminal joint 
Taumte, Thorax and abdomen without ci'ests; tuft large, especially in ?. Pos¬ 
terior tibiae with two pairs of spurs. Porewings without areole, 9 absent (coinci¬ 
dent with 8), 7, 8, 10 stalked; 10 arising before 7, 6 approximated, connate, or 
short-stalked. Hindwings with discocellulars angled, 3, 4, 5 separate, 6 and 7 
stalked, 8 anastoiuo.smg with cell from J to | or beyond. 

T y p e, A. fulviceps Wlk. 

The three genera Portlmia^ Aepphas, and Tlahrophylla an^ doubtless deriva¬ 
tives of EuproctiSf which they resemble in genera) appearance, but tliere are im¬ 
portant structural diffcT* 0 ncc 8 , Aoypha$ is different fx^om EuprocH'8 in the vena¬ 
tion of both wings, and there is room for one or more intermediate genera. The 
first species ascribed to this genus by Walker appears to be an Orgyia, but I 
opine that the type was fixed by Kirby, and Swinhoifs name comes too late. 
Although Acyphas is at present known only from Australia, it is not improbalde 
that it will be found to have a wider distribution, when the Indo-Malayan species 


referred to Euproetk arc critically examined. 

1. Wings white with or without markings. 2. 

Wings not white. 4. 

2 Forewings in c? wholly white. ihionith. 

Forewings in cf not wholly white. 3. 

3. Forewings in c? with a subtertninal ochreous tine .. (cpiotypn. 
Forewings in c? with a tornal fusaxus spot, or with 

more or less fuscous suffusion at least on underside Uncomeltu. 

4. Wings ochreous or orange. ctmphideta. 

Wings fuseems.. ;. fuMceps. 


16, ACTPHAS CTtrOKTOS. 

Eupmcih chionHi^, Turn., Transi. Roy, Soc. 8. Aust., xxvi., 1902, p. 177, 

N.Q.: Cairns Herborton, Cardwell; Eidsvold, Nambour, IlnBiianc^ 

Stradbroke Island, Mt. Tambourine; Vk.: Healcnvilk; 8.A,: Adelaide; W.A.: 
Waroona. 

in. Acyphas uKiwrrrA. 

Euproeti» hptotppaf Turn., Tran.s, Ent. Boc., 1904, p. 475. 

N.Q.: Townsville, from larvae feeding on Acucia aHlmocatpa (DoddJ, 
Caima. 

17. AermAS nErCOMKLAM, 

^eMcome^a« Wlk,, list Lep. Brit. Mus., iv., p. 888; Pofth 0 »ia 
Mayr., Trans. Roy. Soc. B. Au«t„ xv.. 1891, p. 193; P. Aoiokwea, ibid, r 
cf, 28-38 ram. $. 38-42 mm. Head, thorax, and abdomen white. Palpi 
ochreous irt cf, whitish in ?. Antennae white, pectinations fuscous. Pectus ochre- 
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ons in (j, faintly ochvaous^tinged in ?. Legs white; anterior pair with coxae and 
anterior surface of feniora and tibia oehreou» in d*. Forewinga triangular, eosta 
gently arebed. apex rounded^ termen bowed, slightly oblique, more bo in ¥: white; 
in i sometiinefi a foBooua spot at tomus, or whole apical and terminal area »nf* 
fused with dark-fuscous; eilia white, in dark examples of the cT they may be fus¬ 
cous. Hindwings with termen srounded; white; in i sometimeB with a broad 
dark-fttseous Butfusion orer terminal half; cilia white, in dark examples of the 
(f they may be fusions. Underside white; in a costal streak and apical blotch 
more or less fuscous, sometimea extensively suffused with datk-fuscous as on 
upper aide. 

The i is very variable in the amount of fuscous suffusion, but some is 
always present on the underside of the forewing. This will distinguish it from 
the cf of A* chionitia, which has an oehreous ooetal streak from base on underside, 

Vic.: Mdboume. Gisborne, Mt. St. Bernard (5000ft.); Tas.: Hobart, Swan- 
fl^a; S.A.: Penola. 

18- Actphas akphiobta. 

Euproetis cmphwicta, Turn., Trans. Roy. Soc. S. Aust., xxvi,, 1002, p. 177. 

I have not ae^ a $. 

N.Q.: Innkfail, Atherton, Townsville. 

19. AorPHAB PlTl.VlCKPfi. 

Uhormclas /idctceps, Wlk*, list Lep. Brit. Mus., iv., p. 797; Acyphaa fuaea Wlk., 
list Lep. Brit. Hua., iv., p. 798. 

cf. 36-40 mm. Head and thorax orange-ochreoos. Palpi 1; orange*ochre- 
oue. Antennae fuscous, base of stalk whitiab-ochreous; pectinations in cf 16. Ab¬ 
domen fuscous. Legs fuscous; anterior pair, except tarsi, orange-oehreous. 
Forewings triangular, costa gently arched, apex rounded, termen bowed, ob¬ 
lique; fuscous; cilia fuscous. Hindwings with termen rounded; fuaeous; cilia 
fusooua. Underside fuscous. 

Described from a small aeries, including the types, in the British Mueeuin. 

Taa.: Hobart. 

Qcn. 5* H A B H0 p H Y 1 / 1 . A, n.gen. 

BofWinged. 

Palpi abort, porreet, densely hairy; terminal joint concealed. Thorax and 
abdomen without crests. Posterior dbaac with terminal spurs only. Fonewinga 
without areole, 7, 8, 9, 10 stalked, 7 arising before 10, 6 connate. Hindwings 
with diacocellulara angled; 3 and 4 stalked, 5 approximated, 6 and 7 stalked, 8 
anastomoamg with cell trim } to |. 

A development of Euptoctia, the venation of the forewinga being that of 
Euproatia and F 0 rth 00 iaj the former has 3 and 4 of the hindwings sometimeB 
stalked. In the long anastomosis of 8 with cell, it differs from both, and agrees 
with Aeypha8\ in the loss of the middle spurs it differs from all three. 

20 . MAmorsthhA mmo^A, 

Euproetk euryaona, Low., Trans. Boy. Soc. S. Anst. xxvi., 1902, p. 213. 

Gen. 6. KtrpuocTis, 

Fuproctiff, Hb;, Ver*., p. 169. 

Palpi moderate or shottf pomet or obliquely porrect; second joint stwnetimes 
hairy; tenninal joint short or moderate. Thorax gnd abdomen without crests; 
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tuft large especially in ?. Posterior tibiae witfe two pairs of spurs. Porewings 
without areole, 7^ 8* 9, 10 stalked, 7 arising from 8 before 10, 6 connate or from 
slightly })elow angle. Hindwings with diseooelluIarB angled, 3 and 4 approxz* 
mated, connate, or stalked, 5 well separated at origin, 6 and 7 stalked, 8 approri'^ 
mated or connected with cell about middle. 

A large genu®. Type, K. ehry^orrhoea Lin. from Europe. 

I. Hindwings wholly or partly ochrcous-thiged. 


ochreous or orange... 2. 

Hind wings fuscous .. .. .. 17. 

2. Hindwings with fuscous terminal band. stenomorphd, 

Hindwings without fuscous terminal band. 3. 

3. Hindwings with orange terminal band. 

Hind wings without orange terminal band. 4. 

4. Fore wings with darker transverse lines or fasciae .. 3. 

Forewings without lines or fasciae. S. 

5. Forewings with lines or fasciae fuscous. 6. 

Forewings with lines or fasciae reddish-brown 7. 

0. Wings whitish, slightly tinged with ochreous .. idoaea^ 

Wings pale-ochreous *. .. aganopet^ 

7. Forewings with postmedian fascia. epaxia^ 

Forewings with antemedian fascia .. .. hymnolh. 

8> Wings unicolorous, without markings. 9. 

Wings not so ..... 12, 

9. Wings pale ochreous . 10. 

Wingg deep ochreous. U- 

10. Porewings with costa and cilia darker. hu'ifuga, $ 

Forewirtgs with costa and cilia not darker. epidela. 9 

11. Wings and abdominal tuft ochreous. crocen* 

Wings reddish-ochreous, abdominal tuft whiti.sh.. arrogans. 

12. Hindwings with base fuscous .. 13. 

Hindwings unth base not fuscous. H. 

13. Porewings whitish-grey ..... habwtola.% 

Forewings fuscous.. aciof\ $ 

14. Forewings unicolorous, whitish-grey. habrosiola.i 

Forewings not so. 15 

15. Forewings with pale transverse lines .. .. cpidela- <S 

Forewings without transverse lines .. .. .. 16. 

10. Porewings with pale ochreous terminal band .. (du>ard:si (pari). 

Forewings with ochreous spots only .. . or tor. 6 

17. Hindwings with temien not whitish. 1*^* 

Hindwings with termen whitish. 20. 

18. Fore- and hindwings nearly tinicolorous. edwardxi (part). 

Fore- and hindwings differing in colour. 19. 

19. Forewings without transverse lines. p^Tausds. 

Forewings with paler transtvorse lines.. - hu'ifnga. d 

20. Forewings with complete, whitish, terminal fascia 21. 


Forewings with writish incomplete fascia or ter¬ 


minal spots ... 22. 

21. Fotewings with anterior margin of iasda slightly 

wavy .. .* 4 * 4 • 14 ,# .t .. ,f •* •• •• »• *• •* bctliololis. 

Forewings with anterior margin of fascia dentate.. margimlh^ 

23. Forewings with terminal spots not extending to 

apex*. .. *. .. .* .. .. iimbalis* 

Forewings with terminal spots extending to apex niphohakt. 
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21. EtFmKJTIS STPiSOMOKPTIA^ n.sp. 

<rccvopop 90 ^, nftfrowly formed. 

d*. 30 mm. He«ul orange. Palpi short (^); fuscous. Antennae dark-fus- 
cous. Thorax dark-fusoous, tegulae and ii posterior spot orange. Alxlomen 
dark-fuseous, tuft orange. Legs o<*.hreous; tibiae and tarsi fuscous. Forewings 
elongate-triangular; rather narrow^ costa straight, apex pointed, terraen bowed, 
strongly oblioitte; daric-fuseous j an inwardly oblique, orange-ochreous, median 
fascia, dilated beneath, but not reaching costa; cilia fuscous. Hind wings with 
termen slightly rounded; 3 and 4 connate or stalked; ochreous; a fuscous terminal 
band narrowing to a point at tonius; cilia fuscous; on toniiis and dorsum ochre- 
oufl. Underside aimilar but paler; a central ochreous suffusion in forewings ex¬ 
tending on dorsum to base. 

The wings narrower than in other species of the genus, and with a different 
fades, but a true Euproctis, 

N.A. : Port Darwin, in Replernber; two specimens received from Mr. F. P. 
Dodd. 

22 . EiTPKOcnis iDoxKA. 

Euproetis idanea, Rwin.» Trans. Ent. Soc., 1003, p. 401. 

I have not seen this species. 

N. W. A.; Sherlock River. 

23. Euprootxs AOAxciu, n.Hp, 

dyavtoTCO^^ of gentle appearance. 

<?, 30-32 mm Head, antennae, thorax, abdomen, and kgs palc-ocljj‘t(ius. 
Palpi moderate (1), obliquely poiTcct; pale-ociireous. Forewings oval-triangular, 
costa strongly arched, apex round-pointed, termeii Iwiwed, oblique; pale-ochreoiis 
with a few fuscous scales; a dark-fuscous discal dot beneath costa about nu<ldle; 
two, fine, fuscous, transverse lines; ftrst obsolete towards costa, angled outwards 
in middle, ending on 1 dorsum: second from beneath J costa, sinuate, ending on J 
/dorsum; in a second example the median area between lines is xmiformly fuf-icous; 
cilia pale-ochreous. Hindwings with termen strongly rounded; 3 and 4 connate; 
palc-ochreous; cilia pale-ochreous. Undersido wholly pale-ochreous. 

N.Q.: Evelyn Scrub, neat Herberton, in Kovember; three specimens ret^eived 
from Mr. F. P. Dodd. 

24. EuPUOCTIH PYUAXFSTiS. 

Euproeiifi Meyr.* Trans. Hoy. Soc. H. Aust., xv., 1891, p. 194; 

Euproctis ecotoehytaf Turn., Trans. Eoy. Soc. S. An»t., xxvi., 1902, j>. 178. 

Hindwings of <f with 3 and 4 approximated. The 9 is unknrtwn. 

N.A.: Adelaide River; N.Q.: Cairns, Towns\4lIe. 

26. Exrj»RO<ms i^ucifitoa. 

Art<Mfa lucifuffa, Luc., Proc. Linn. Soc. N.S. Wales, 1892, p. 250; Eujyrodic chry- 
sophaea, Turn., Proc. Linn. Soc. N,B. Wale«, 1902, p, 178; wee Wlk. 

Hindwingw of d with 3 axid 4 approximated, of 9 with 3 and 4 stalked. I 
have already described thie species, of which the sexes are strikingly dissimilar. 

KQ.: Cairns, Townsville; Eidsvold, Ga^mdaln Caloundra, Brisbane. 
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ErpHfXTiM v.vumA, 

Knpr(}i;tis epuhla, Tuvn., Traus. Huy. Stw?. 8. Ausl., \xx.^ 1906, p. 125. 

Hind wings wito 3 aud 4 stalked in bntJj sexes. 

N.A.: Poi't Darwin; N.(^. : Cairns. 

27. Ei.TpR(wa‘i.s KPAxu. 

Enprocfis epar/a, Turn,, TniAs. Hoy. 8(«‘. S. Aust., 1901), p, 125, 

Hindwings with 3 and 4 appruximated i>r stalked in I nut st^cn a 9, 

K. A. : MoIviJle Island; N.t^.: (bairns. Herk*rr<m. 

28. Euphootis hyaixous, n.sp. 

5pvoXi^, worthy of praise. 

<?. 40 mm. Head ochrenus. Palpi slender, rather long (2i); iKthreous. 
Antennae otdireous. Thorax orangtvoelireons. Abdomen uehreous, tuft grey. 
Legs ocbreous. Forewings suboval, costa strongly arched, apex rounded, termen 
bowed, strongly oblique; or^ge-ochreous; a transvei’se fascia before middle dc- 
lined by pale lines, angiilated outwards above middle, above angle wider and 
onuige-ochm>us, beneath angle narrower, dark reddish-brown; posterior to fascia 
the veins are (mtlined in pale streaks; a post/nedian band of slight reddish-brown 
UToratira; dlia oehi’eous. ilindwings wdtli termen 3 ’oundwl; 3, 4, 5, approxi¬ 
mated at origin; pale-ociin»ous; cilia pak-ocitreous. IIrid«i*Hi<k pak-oehreouH. 

T y p (* in Coll. LyelL 

N.t^. t Kiiranda, near Cninm, in June; one speciincn received (Vom Mr. K. 1\ 
Dodd. 

29. Euprootis scByoiiiBis. 

PartheAiii suhttMlia^ SneL, Tijd. v. Knt., xxiv., 1881, p. 1*28; Arta.rn Himulunft, 
Butl, Ann. .Mag. Nat Hist., (5), xiii., 1884. )>. 209; Euprotih eruv/drv, 
Turn,, Trans. Ent Soc., 191)4, p, 475. 

Hijidwings with 3 ami 4 approximated. 

N.Q.: Cairns, Innisfail, Also from Key 1. luul Ambuynu. 

30. Euproctis crocea. 

Jmra crorm. Wlk., list Lop. Brit. Mns., xxxii., p. 355; Kuprtivlis haloxnihu. 
Turn., Trims. Roy. Soe. 8. Anet., xxvi., 1902, p. 178. 

d*. 40-46 mm. 9, 62 nun. Head, thorax, uml antennae deep ochiHious- 
yeJlow. sometimes orange. Palpi moderate (1), porrwt; second joint not haii’y; 
temunal joint moderate; wbreous. Abtiomen ochreous or «)range-oclireous, dor- 
Bum ftometimes suffused with fuscous except tow^anls base, tuft ochreotis. Fore¬ 
wings triangular, costa sliglitly arched in <?, more strongly in 9; apex rounded, 
termen boweil, oblique; deep ochreoms-vellow, 8(mietitties o<4imiuB-orauge; some¬ 
times with paler discal dot beneath imd-eosta: cilia coneolorous. Himlwings with 
termen rounded; 3 and 4 approximated, connate, or stalked; as fuiwings or 
slightly paler. Underside ochreous. 

N.A.: Adelaide River; N.Q,: Tnnisrail, Townsville; Q,: Rockhampton, 
Brisbane, Mt, Tambourine. Also from New Guinea. 
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31. Etipuoctis arbogaks. 

Artaxa arntfjmui, Luc., Pr<M\ Koy. Hoc. y’larid, 1899^ |j. 141); Turn., Traiis. Roy. 
Hoc. S. Aust., xxvi., 1903, p. 179; A. meekif Druee, Aun. Mag*. Nat. 
Hist., (7), xii.j 1903, p. 222; B^uproctiji arelada^ Svin., Trans. Ent. Si>c., 
1903, p. 4^9. 

Keddish-oebmnis; abdoiuiiml tuft whitish. Hindwiiii^ with 3 and 4 approxi¬ 
mated. One ? has a minute ereole in both forewings; this is a roversioual ab¬ 
normality . 

N.Q.: Cooktowr, Caims, Innisfail, Cardwell, Ingham, Atlierton. Also from 
Now Guinea. 

33. Ecjphoctis mabhostoi.a. 

Enprociis halrosUda, Turn., Trans. Rcjy. Hoc. S. Aust., xxvi., 1902, p. 179: 
Eupro^ti^ pura, Hwin., Trans., Ent. Soe., 1903, p. 406. 

<J. 47 mm. Head, thorax, and antennae brown-whitiKli. Palpi Hht>rt (i), 
porrect; second point somewhat hairy beneath, terminat point juiimte; oehreous. 
Abdomen fuseouaj base, tuft, and underside ochreous. l>egs oehroous. Fore- 
wings triangular, eosta moderately arched, apex rounded, termen bowed, obIi<itte; 
brown-whitish; cilia brown-whitish. Hindwings with termen rounded; 3 and 4 
approximated or connate; ot^hreous-yellow; cilia slightly paler. Underside 
ochreous. 

S. 60 mm. Palpi Hindwings wdth basal and doi’sal area fu»i'«us botli 
above and beneath, its edges auffused. 

N.Q.: Townsville; Q.: Rocklvampton. 

33. EtrHJOCTis actob, n.sp. 
dKTCi>p, ft lottdor, 

<J. 55 mm. Head reddish-brown; face ochreous-fuscous. Palpi short (J), 
i>oiToct ; terujirml ,>oint uiinute; ochreous-fnscoiiH. Antennae ochreous-fascous. 
Thora:)f reddish-brown. Abdomen fuscous, sides browniah, tuft and under sur- 
fa<’/© ochreous, I.»eg8 palo-ochreous. Fore wings oviU-tri angular, costa strongly 
ax'chod towards apex; apex rounded, fcerrnen btmed, oblique; rather pale fuscous; 
on outwardly-oblique, oval, palc-oehreous, discal spot beneath costa about middle; 
a series of longitudinal, oval, paie-oehreous, terminal spots of fairly large but 
unequal size, separated by fuscous or reddish-brown lines; cilia fuscous. Hind- 
wings with termen strongly rounded; 3 and 4 approximated; t»chreous, towards 
dorsum orange-ochreouM; bilia oehreous. Underside wholly pale-oehreous. 

?, 70 mm. Head, thorax, ami forewings wholly fuscous. Hindwiugj^ 

ochreous; basal third •daik-fusoous. Undersule similar. 

N.Q.; Knranda, near Cairns, in March (H, 1?); N.S.W.; Lismore (I S?). 
It is quite possible that the pale spots on fore wing of 6 are variable and incon¬ 
stant. 

M. EtrPBOCTIS EDWAROSI. 

Teara cdwrdsi, Newm., Tran», Ent Soc., 1860, PI. 18, f. 10; Tmra d^ficUa, Wlk., 
List Lep. Brit, Mus., xacxih, p* 352; Tteara indecora Wlk., op, ctt, p. 353; 
Teara iogataf hm*j Proc/IAnn. Soc. N.S. Wales, 1891, p. 285. 

(?. 40-50 mm. Head and thorax orange-ochreous, ochreotw or ijreyish- 
ochreous. Palpi and antennae pale-ochreous or whitish. Abdtnnea datk-fuseous. 
Tuft and underside ochreowa. Legs pale-oebreous or grey. Forewings ovaV 
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triangular, costa straight towards base, strongly arched towards apex^ apet 
rounded, termen obliquely rounded ^ pale-grey; sometimcfi with oehreoua diacal 
spot and tenninal band, tlic latter with irregular anterior margin, sometimes pro¬ 
longed along dorsum; cilia oronge-ochreous, greyish-ochreous or grey, on dorsum 
long, Eindwings with termen strongly rounded; 3 and 4 approximated or con¬ 
nate; oehreoua or ochreous-grey-whitish, often auffusod with fuscous towards base 
and dorsum; cilia aoncolorous*^ 

?. 53-55 mm. Hea<i, thorax, palpi, antennae, wings, ai)domen, and tuft 
fuscous. 

The (? varies much in colouration. 

Q.: Gayndah, Brisbane; N.S.W.: Sydney; S.A.: Adelaide. 

36. ErPROCTtR BATJOLAUS. 

Urocomu haliolaliitf Swin., Cat. Oxf. Mus., i., p. 215, PI. vi., t 7 (1892 j, 

40-48 mm. Head thorax, and antennae pale brownish-tuseouH. Palpi 
short (i), porrect; second joint hairy; terminal joint minute; pale brownish- 
fuBooue. Abdomen fuscous or dark-fuscous; tuft in d* brownish, in 
$ fuscous, Legs whitish-brown. Forewings rather narrow, elongate-oval, 
costa strongly arched, apex rounded, termen bowed, strongly oblique; pale- 
brownish-fuscous; a white terminal fascia suffused wholly, or only towards ter¬ 
men, with pale brownish-fuscous, anterior edge of fascia wavy; cilia whitish, 
tinghd vHth pale browmsh'-fuscous* Hindwings with termen gently rounrled; 3 and 
4 connate in <?, separate in J; fusoous; a terminal fascia and sometimes also costa 1 
am whitish; cilia whitish. Underside pale-fuscous with termhial white fascia on 
both wings, hut sometimes forewings and costal area of hindwings are whitish. 

JsT. Q.: Atherton; Q,: Brisbane, Toowoomba: Vic.: Kewell (Jas. Hill). 

36. EtrpBocTxs makgixalis. 

'Trwhetra margimUs, Wlk., I-ist Lep. Brit. Muh., iv., p. 8^15. 

44-49 mm. Head fuscous or dark-fuscous, sometiines ochreous-tinged. 
Paipi short (4); fuscous. Antennae grey; pectinations ochreous-tinged. Thorax 
fuscous or dark-ftiscous, sometimes ochreous-tinged. Abdomen datk-fuscouB; tuft 
pale-ochrooua. Legs fuscous. Forewinp elongate-oval, costa rather strongly 
arched, apex rounded, termen slightly bowed, strongly obiiciuo; fuaoous with a 
few whitish scales; a oontinaous terminal whitish fascia from costa to tomus, iu 
anterior edge sharply and irregularly dentate, its tenninal edge more or less 
broadly suffused with pale-fuscous; dlia pale-fuscous. Hindwings with tormeu 
only slightly roimded; 3 and 4 connate or separate; fuscous; a broad white ter¬ 
minal band, sometimes prolonged Vong costa, narrowing to a point at tonius; 
cilia whitish or pale-fusoous, on tomus and dorsum fuscous. 

Vic.: Gisborne; Tas.:-; S.A.: Port Lincoln. 

37. EtrP»OCTI.R LIKHAUS. 

Uroeoma UmbnU^^ H-8ch., Ansser. Schmet., i., f. 389. 

c?$,'^2-64 mm, Head dark-fuscous; face ochreouB-fuscous. Palpi 1; 
fuscous. Antennae whitish, towards base fascovm, in ? fuscous; pectinations 
ochreous-tinged. Thorax dark-fuscous. Abdomen dark-fuscous; tuft pale- 
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oeiireous. Legs i'useouB. Forewings elongate^oval, costa rather strongly arched, 
apex rounded, termen nearly straight, strongly oblique; darWuseoua; a white 
terminal fascia, conmeneiitf in a point beneath apex and gradually increasing in 
breadth to tomus, its anterior edge wavy, its terminal edge broadly suffused with 
pale-fuBcotts; cilia pa]e>£iiBcous. Hindwings with termen only slightly rounded; 
B and 4 separate; fuscous, a broad, white, terminal band, sometimes produced 
along costa, narrowing to a point at tornus, in $ less pronounced or nearly obso¬ 
lete; dlia white, on tornus and dorsum fuscous, in $ sometimes wholly fusco\itH 
Underside similar. 

Q.: Toowoomba; N.S.W,: Sydney; Vic.; Melbourne. 

38. hlUFBOCTIS XIFHOBOrjl. 

Ev^ToctiB nifhohola Turn., Trans. Hoy. Soc. S. Aust,, xxvi., 1902, p. 179. 

The $ expands up to 51 mm. Hindwings with S and 4 approximated or 
stalked. The white terminal fascia of hindwings is not only interrupted in 9 by 
the veina, but in both sexes is luurower than in rmryinaiUs and limha^s. 

N.Q,; TownsviBe; Q.: Brisbane, Toowoomba, Chinchilla. 

In the South Australian Museum is a small d* (32 mm.) labelled “S. Aus¬ 
tralia Quest CoU.*^ with the whitielt terminal spots obsolete, I think it is Jin 
aberration of this species. 

Gen. 7. H k « a c v l x. 

Meraculaf Moore, Proc. JSool. Sac,, 18(16, p. 804; limps., Moths Ind,, i., j), 458 

Characters of but palpi hmg, cret^t, reaching vertex. T y p v , //. 

dimvitta Mcmre, from India. * 

39. Hkkaoula nnoNiXA. 

Meraeula leonim, Tnnh, Trans. Boy. S(h*. S. Aust., xxvii., 1903, j». 17. 

N.Q.: —“—- . The type of this species fomerly in the Queensland Museum 
has diaappeared. There is a specimen in the British Museum from New Guinea. 

Gen. 8. Du ha. 

Dura, Moore, Lep. Atk., 1879, p. 66;. Hmps., Moths ind., i,, p. 467. 

Palpi moderate, ascending, sometimes reaching vertex; second joint long, 
densdy rougb-haired anterborly; terminal joint very short. Thorax and abdomen 
without eroats. Pbateiior tibke with two pairs of spurs. Foruwings without areole, 
6 from below upper angle or ahort-atalked, 7, 8, 9, 10 stalked, 7 arising before 10, 
IX anaatemoring, connected, or at least closely approximated to 12. Hindwings 
with 6 7 sepaarafeo, oonnate or stalked, 8 cemneeted with cell alightly before 

middle. 

This natural genus must be separated from Imam Moore, which has 11 well 
separated from 12. B.-Bak. differs only in the rounded hindwing, 

and ifl not I think tenable as a distinct genua. Type, D, alha Moore, from 
India. The genus is Papuan, extending into India and Australia. 


1. Termen of hindwings angled. 2. 

Termen of hindwings rounded .. 3. 

2. Fore wings white .. .. .. .. marginepmetata^ 

Forewings ochreous^rey.. acArias, 

3. Hindwings fuscous ... .. .. pru^. 

Hindwings whitish .. .. .• •• .. prianadgsmai 
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40. Dvua maegikbptnctata. 

Imam matijinepunctutaf B.-Bak^, Nov. ZooL, liK)4, p. 410. ^ 

cJ. 35-37 luni. Ikad ami thorax whitish. Antennae whitish, peetitiatious 
ochreous-brown. i^alpi moderately long (li), porrect, with dense long hairs an 
inferior surfwiej terminal joint moderate; wdiitisb, externa] surface fnscouH. Ab¬ 
domen whitish. Ijogs whitish. Forcwings triaiigidwr, c»>Hta rather strongly 
arched> apex round-pointed^ termen slightly bowed, slightly oblique; whitisli; four, 
slender, dentate, fuscous, transverse lines; first from costa near base, not rea^dt- 
ing dorsum; second from i costa to f dorsum; third from 3 costa, curved inwards 
iu disc and then downwards to f dorsum; tbiirth subtenninai; costal (nlge fuscous 
towards base; a faintly marked, orbicular, fuscous ring in disc l>cforc middb^; 
sometimes a dark-fuscous dot V)efore middle of third line; dark-fuscous costal 
dots at commencement of lines; a terminal fseries of blackish dots between veins; 
cilia whitish. Hindwings suboblong, with a prominent roundetl angle on vein 3; 
whitisJj; sometimes with slight grey terminal suffusion, and one or two, fuscous, 
terminal dots near angle; cilia whitish. Underside wdiitish. 

N.Q.: Kurandtt, near Cairns, in November, December, and February; Ather¬ 
ton; four specimens. Also from New Guinea. 

41. Ditra (x:hria«. 

imam ochrim^ Turn., Trans. Roy.j Soc. S. Aust, xxx., )91H>, p. 126. 

N.Q.: Thursday Island, one $ in Ooll. Lyell, similar to 6 but much larger 
(42 mm.); Cairns. 

42, Dura tjutti. 

Dwnjehiroideiit pratti H.-Bak., Nov. Zool., 1904, p. 405, P). vi., f. 7. 

d*. 44-46 mm. Head and thorax whitish. Antennae whitish, pectinations 

ochreous-brown. I'alpi mwlerately long (11), obliquely porrect, rough-halre<l 
beneath; terminal joint moderate; whitish, external surface, except terminal joint, 
dark-fuscous. Abdomen grey wdth some whitish admixture, tuft whitish. Li^gs 
grey-wdiitish. Forewings elongate-triangular, costa strongly ardied, Bjn»x rounded- 
rectangular, termen not oblique, rounded beneath; whitish, median area some¬ 
times suffused with grey; four slender, dentate, fuscous, transverse lines; first 
near base; second from ] costa to mid-dorsum; third very acutely dentatts from | 
costa to J dorsum, curved outwards beneath- costa, then strongly inwards, tlu^n 
dowmwards; fourth subterminel, with traces of a fifth line beyond and parallel; 
a terminal series of fuscous dots between veins; cilia wliitish. Hindwings with 
termen rounded; fuscous; cilia whitish. Underside fuscous, dorsal and terminal 
areas of forewings whitish. 

Probably D. bieohra and D. hrunnfioHri^/ata B.-Bak. are conspecific, 

N.Q,: Kuranda, near Cairns, in October and Dwember; three speciraeus re¬ 
ceived from Mr. F. P. Dodd. Ako from New Guinea. 

43. Dura pwokodksm a, n. sp. 

JtpiovoSeopo?, with saw-like band, 

<?. 46 mm. Head ochreoua-whitish. Palpi IJ; whitisli; outer surfat^e of 
second joint partly dark-fus<TOus. Antennae whitish, pectinations pale-grey. 
Thorax grey-whitisli, tegulae oohreous-whitish. Abdomen w’'hiti8h-ochreouft. Legs 
wbitifih-ochreotts. Forewings triangular, costa straight to beyond middle, thent^ 
arched, apex round-pointed, termen slightly bowed, oblique; 5 short-stalked, 7 
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ariBing before 10, 11 anaetomoBing at a point with 12; grey-whitiah; maridugB 
fueeous; a dot on coata near base; an interrupted alightly wavy line from i eostu 
to \ dorsum; a sharply dentate ainuotts line from i costa to ^ dorgum; some 
minute subterminal and terminal dote; cilia grey-whitish. Hindi^ingg with termen 
rounded; whitish, towards base faintly ochreouH-tinged; cilia whitish. Underside 
whitish. 

Type in Coll. Lyell, 

N.A.: Port Darwin in Novemte; one specimen I’eeeived from Mr, P. P, 
Dodd. 

Gen. 9. E K o m e. 

Wlk., list Lep. Brit Mas., i\p. 883. 

Palpi moderate, porrect; second jobt hairy ; terminal joint short. Thorax 
and abdomen without orests, tuft moderate. Posterior tibiae without middle 
spurs, Forewings without areole, 7, 8, 9, 10 stalked, 10 arising before 7, 6 ap¬ 
proximated or stalked. Hindwings with discocellulai’s angled, 3, 4, 6 separate, 
6 and 7 connate or stalked, 8 approximated and connected with cell at about 1. ^ 
with wings much aborted. 

Type, E. ampla Wlk., from India. 

1. Hindwings white, forewings without discal dot .... f>e/os/>iJa^ 

Hindwings tinged with fuscous or rosy, forewings 

with discal dot .. ,. ... an(ennaiiU 

44. Bkome pjsnospiLA. 

Lymmtria pehspUa, Turn., Proe., Hoy. Soc. yland, xxvii., 1915, p. 24. 

N.A,: Pt Darwin. ** 

46. Enomk antbknata. 

LyufHtntria mten&Mta, Wlk., List Lep. Brit. Mus., iv., 881; Lytnantria aurora, 
Turn., Trans., Roy. Soc. S. Aust., xxvi., 1902, p. 181 (praeocc.); Ij/mow- 
tria tnmeH, Swin., Trans. Ent Soc., 1903, p. 484. 

The i*osy suffusion of the hindwings is very variable in degree and may be 
wholly absent and replaced by fuscous. 

K.Q.: Cape York, Cairns, Stannary Hills, Townsville; Q.: Brisbane; 
N.S.W.: Richmond River, 

Gen. 10. Lyman T El A. 

Lymantria, Hb., Yerz., p. 160. 

Palpi moderate or short, porrect; seifOnd joint more or less Iiairy beneath; 
terminal joint moderate or short Thorax and abdomen without crests. Pos¬ 
terior tibiae with two pairs of spurs. Forewings without: areole, 7, 8, 9,10 stalked, 
10 arising l)ef<n*e, or opposite T. Hindwings witli 3 and 4 approximated at 
<»rigin, 6 and 7 connate or stalked, 8 approximated and connectal with cell at, or 
shortly before middle. $ with wings fully developed. 

Type, L. monaoha Li»., from Europe. 

1. Forewings with liumifroiis interrupted, dark trans¬ 


verse lines .. .. .. .. .. .... 

Forewings with only two transverse lines. 2, 

2. Forewings with discal spots whitish. binotafa^ 

Forewings with discal spots dark-fuscous and 

ocbreous ... .... rtducta. 
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46. LyMAKTOA KEPItROOttAl'HA, 

Li/mantri(x nephrofjrapha, Turn., Proe. Boy. Hoc. Q^larid^ xxvii,, 1915, p. 23. 

ForeF(rjji^jr.s with 10 arising opposite 7. Htadwings with 6 and 7 separate or 
stalked. 

In the tyi>e vein 10 arises on one side affter 7, but the venation of this wing 
is abnormal, vein 7 being connected beyond its middle by a crossbar with 8. 

Q.: Mt. Tambourine, Killamey; N*S.W*: Dorrigo (South Australian Museum. 
A 9 example, wings fully developed, expanding 82 mm., forewings with 10 aris¬ 
ing on one side shortly beyond 7, on the other side absent. It seems that this 
species is subject to venational abnormalitieg.) 

47. LtKAraUA RimUCfTA, 

Ihirala reductat Wlk., List Lep. Brit. Mus., iv., p. 888. 

d. 40-45 imu 9. 60-60 mm. Head and thorax fuscous. Antennae fu»c- 
(^is, pectinations ocbreous-tinged. Palpi in c? 1, in ? IJ, porreet; second joint 
hairy beneath; terminal joint moderately long; fuscous, darker in cf. Abdomen 
and legs fuscous. Forewiaga elongate-triangular^ costa strongly arched, apex 
rounded, termcn obliquely rounded; 10 arising before 7; pale fuwous-grey; a suf¬ 
fused fuscous spot on base of costa; a wavy fuscous line from i costa to about 
mid-dorsum; n circular, ochreous, orbienlar spot outlined and centred with dark- 
fuseous; an irregular reniform, fairly large, dark-fuscous spot, edged anteriorly 
and posteriorly with ochreoas, and this again with fuscous; a slender, slightly 
dentate, slightly sinuate, fuscous line from | costa to i dorsum; sonu> ol)wurtN 
darker, terminal dots; cilia pale fuscous-grey. Hindwings with terraen only 
slightly rounded; 6 and 7 stalked; whitish wdth pate-fuscous terminal suffusion; 
in 5 wholly pale-fu8con8;“a suffused fuscous spot at end of cell; cilia pale-fuscous. 
Underside grey-whitish with two fuscous distml spots in forewirigs, one iti liind- 
wings. 

N.Q.: Cairns, Atherton; Q.: Oympie, Nambour. Brisbane, Dalby, (hinna- 
mulla; N.S.W.: Lismore. 

48. Lymakthia bikotata. 

Lepiocfieria hhwtata^ Butl., Trans, Ent Soc., 1886, p. H86. PI. 9, f. 3. 

cf. 34-38 mm. 9 42-64 mm. Head whitish or whitish-ochreous. Palpi in 

d 2, in 9 whitish, outer surface of second joint sometimes fuscous. Antennae 
whitUh-ochreous; pectinations in <J 16, in 9 6. Thorax whitish, grey-whitish, or 
whitish-ochreous. Abdomen ochreous-grey-whitish. Legs whitish or ochreous- 
whitish. Forewings elongate-triangular, 9 suboval, costa gently arched, apex 
rounded, terzneii sUgbtly bowed, oblique; grey-whitish or whitish-ochreous; mark- 
mg» fuscous or grey; white-centred diseai spots at 1 and middle, the former some¬ 
times reduced to a dark-fuscous dot; a fuscous transveivc line at I; a se<?ond line 
from I costa to i dorsum, outwardly curved beneath costa, then parallel to tennen, 
and sometimes denticulate, sometimes obsolete; denticulate subtenuinal and sub- 
marginal lines more or less distinct; cilia concolorous. Hindwings with termen 
slightly rounded; whitish, grey-whitish, or ochreous-whitish; cilia concolorous. 

In the Port Bamn form the d is slightly ochreous-tinged with fmseous mark¬ 
ings in forewing, the 9 groy-whitisb with grey markings. ButleFs d type from 
Peak Downs approximates more to the 9 fom. 

N. A.: Port Darwin; Q,: Peak Downs. 



492 


REV18)0If OF AUftTBiVLUN liEPlDOrTERA-IJPAKUUB, 


Gen. 11. E tr z a R A. 

EuzifrUj Turn., Pmi. Eoy. Sw. Q^laini, xxvii., 191/)* p. 22; Varagola^ Moore, Lep. 
Atk., p. 46; Hmps., Moths Ind., i., p. 489 {praeocc,). 

Palpi very short, porreet; seeond joint hairy beneath; terminal joint minute. 
Thorax an<l abdomen not crested, tu£t small Posterior tibiae without middle 
spurs. Forewings witbcmt areole, 7, 8, 9 stalked, 9 separating near apex, 10 from 
cell. Hindwings \^uth 3, 4, 5 wc‘ll fieparate<l at origin, ti and 7 connate or short- 
stalked, 8 appwjximatofl to cell at i or before middle. 

49. Euzora collucens. 

Porthesia collufiem^ Luc., Proe. Linn. Soe. K.S. Wales, 1889, p* 1090. 

c?. 29 mm. ?. 35 ram. Head, thorax, and nbdomeu white. Palpi J; 
whitjjali-oelireous. Antennae white; pectinations whitish-ochreous. Legw white; 
anterior femora in 6 pale-oeUreous. Forewings triangular, eosta gently arcimd, 
apex round-pointed, termen slightly bowed, oblique; lustrous wliite; there are no 
true inarkingR, but awing to irregularity of stuT’ace, there appear ttj be two, 
oblique, postmedian bands; cilia white. Hindaungs with termen slightly rounded; 
white; dlia w^hite. Underside white. 

This may be the same as chra Wlk. from India, 

N, Q.: Atherton; Q.: Hrisbane. 

Gen. 12. K k n o a. 

Tiedoa, Wlk., Last Lep. Brit. Mws., iv., p. 828. 

Palpi moderate, obliquely porreet, thiekene<l with appintssed hairs; terminal 
joint concealed. Thorax and abdomen not crested. Posterior tibiae with two 
pairs of spurs. Forewings with aretde long and naiTow, 7 from about middle of 
areole, 8 and 9 connate or stalked from end of arcole, 10 connate with them from 
end of areole. Hindwings w-itb cell long (|), discoccUulars angled, 3 And 4 widely 
separated at origin, 5 separate, 6 and 7 connate or stalked, 8 approximated and 
connected with cell at 4. 

59. REDOA SUB^fABOlXATA. 

RMoa «Mhmar/;/>iat«, AVlk., List Lep. Brit, Mus., iv., ]>. 82(>; Hedoa iransiem, 
Wlk., Linn. Soc. Loud., ZooJ. vi., p. 128; Leuconia hipparhif Swin.^ Ann. 
Mag, Nat, Hist,, (9), xii., p. 214 (1893). 

<^* 37-38 mm. ?. 41-42 mm. Head white, face orange-ochi'eous, Palpi 
1; orange-ochreous, inner surface and base white. Antennae white, ptK^tinatioxia 
ochreous-tinged. Thorax and abdomen white. Legs white; apices of tarsi 
tw^hremis; anterior and middle pains with a dark-fuscous spot on tibia near base, 
and another on Vase of tarsus. Forewings triangular, costa straight, slightly 
arched towards apex, apex pointed, termen nearly straight, slightly oblique; 
histnius white with a strigulated appearance produced by mnall inequalities of 
surface; sometimes a minute blackish dot at end of cell; cilia white. Hindwings 
wTfch termen nearlv straight; white; cilia white. Underside white. 

N.Q.: Cairns, Townsrille. Also from the Archipelago, China, Ceylon and 
India. 
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Gen, 13. Orgy r a, 

Orgyia^ Otlis., Sehmet. Eur., iii., p. 208. ^ 

Palpi moderate, pormd:, hairy betieatli; terminal joint minute. Thorax with 
a posterior crest. Abdomen with a large dorsal tfrest on second and sometimes 
a Bmall emt on tiiird segmient. Posterior tibiae without middle spurs. An¬ 
terior tarsi with dense tufts of hairs. Forewings witli pireole present, 7, 8, 0 
stalked from areole, 10 separate. Hindwings with 3 and 4 connate, 5 well sep¬ 
arate at origin, 0 and 7 stalked, 8 anatomosing with cell at about $ with 
wings minute or absent; antennae short, serrate. 

Type. 0. ondqtia Lin., from Europe. J^ir Oeo. Hampson has recently 
suhstitutef] the name of Nofolaphm Germar, wdnch is uj^fortunate, and used the 
name Orfjffia for the genus hitherto known as Da^ych'ra, whudi seems misehievons. 
When a name lias l>een almoet universally employed in one sense for about a 
ctmtury, to employ it in a different sense, even if it were not so changed by the 
adoption of an artificial mode of ^‘fixing the type ” is to reduce notiienelature 
into confusion. No one can tell, unless he knows the i>articulnr predi¬ 
lection of the author, what the name used l)y him really means. 


1. Hind wings yellow with blackish terminal band anartoides 
Hindwitigs not yellow and without terminal band 

2. Forewings with whitish apical blotch. athlophorn. 

Forewings without whitish blotch ..'. australh. 


51 . OrGYIA ANAKjPilDKS. 

'i'e'uk anurtoidea, ^Vlk., list Lep. Brit. Mus., iv., p. 804; Teia pitstlUt^ Butl.. Ann. 

Mag. Nat. Hist., (5), ix., 1882, p. 88. 

<?. 22-26 mm. Head ochreous. Palpi 1; iwhreous. Antennae fuscous. 
Thorax fuscous mixed with ochreous, espe<dally anteriorly. Abdomen dark- 
fuscous. Legs ochreous; anterior and middle tibiae and tarsi annulated with 
dark-fuscons, ForewingH elongate-triangular, costa straight to thence strongly 
arehed, apex rounded, termen nearly straight, oblique; oclmeous-brown; a straiglit, 
blackish, sub-basal, transverse line; a circular darker brow»» spot, slenderly out¬ 
lined with pale scales just beyond this above dorsum; a fuscoiis-brown line from 
i costa to near mid-dorsura, anteriorly suffused, posteriorly acutely angled out¬ 
wards above middle, and from this to dorsum dentate; a few, scattered, whitish scales 
in mid-dis<*, and a slender, oval, whitish ring beyond middle representing reni- 
form; a blackish dentate line from I costa, bent first outwards, and then strongly in¬ 
wards, finally downwards to 4 dorsuitt, followed by a brown suffusion; traces of a 
slender, whitish, suliterminal line; cilia ochreous-hrowm with bars f*f darker hrowm. 
Hindwings wdtb termen nearly straight; ochreous-yellow; a broad, blackish, tej- 
xninal fascia; cilia cjchreous. Underside of fore wings otjhreous; costa broadly 
suffused with fuseous; a ’short, broad, blackish, central streak from base; a 
blackish postmedian fascia not reaching dorstmi; of hind wings as upperside. 

$. Apterous; clothed with dense hairs, dark-grey; antennae short, serAte. 

Q.: Blackbutt (Tillyard); N.S.W.: Sydney; Vic.: Melbourne; Tas.:-. 

52. OROyiA athlophora, n.sp. 
idXo^opo^, l*earing the pniie. 

cJ. 34-38 rmn. Head and thorax pale ochreous-grey. Palpi IJ; ochreotis, upper 
edge fuscous. Antennae pa{e fuscous. Abdomen whitish-ochreous. dorsal crests fuse- 
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ous. Legffi wliitish-'Oehreotig Bunulated with fuscous. Forcwings triangular, costa 
straight to ^ thence strongly arched, apex rounded, termen very slightly bowed, 
slightly oblique; pale oclireous-brown; a blackish, obliquely transverse, sub-baHal 
line; a dentate, fuscous, transverse line from \ costa to f dorsum, preceded by a 
fine whitish line, and edged posteriorly by a narrow whitish suffusion; reniforra 
slenderly outUm^d in whitish, not always distinct; a blackish, finely dentate line 
from i costa, bent inwards below middle, and then downwards to I dorsum; a 
whitish subapieal blotch, from which pnx^eeds a sbm<ler, interrupted whitish lino 
to a whitish spot above tomus; an indistinct aubmarginal line, partly whitish, 
partly fuscous; cilia pale ochreous-brown. Hind wings with terinen rounded; 
oehreous-whitish slightly suffused with fuscous towards termen ; cilia concolorous. 
Underside of forewinga pale ochreous-grey, <?ostal area to and a transvem line 
at i suffusedly fuscous; hindwungH wdiitish-ochreous, a fuscous line fi'oin J costa 
towards but not reaching tomus. 

$, Apterous; clothed with dense hairs; antennae ehort, serrate. 

W.A.: Perth; 3 J and 2 $ specimens received from Mr. L. ,1. Newman. 

53. OBCJYIA AXJSTEAU8. 

Orpyia australis, Wlk., List Lep. Brit. Mu»., iv., p. 787; Lacida posticay Wlk., 
op. cit*f iv., p. 803; Orgyia eanifascia, Wlk., op. cit., xxxii., p. 325; 
Orgyia ceylaniea, Nietner, Edinb. New Phil. Journ., xv., 1864, p. 34; 
Orgyia tudekingU, Sael.,«.Tijd, v. Ent., 3879, p. 104, PI. 8, f. 6. 

d*. 29*33 mm. Head, thorax, and antennae fuscous. Palpi 11; o<*hreous- 
whitish with some, fuscous sufftision. Abdomen fuscous, dorsal crests some¬ 
what darker. Leg« ochreous-whitish; anterior and middle pairs annulated with 
fuscous. Forewings triangular, costa moderately arched, more strongly towards 
apex, apex round*pointed, termen straight, oblique; pale-brown; sometimes indi¬ 
cations of a sub-basal, transverse, fuscous line; a dentate, fuscous, transverse 
line from 4 costa to | dorsum; a second line from 1 costa, at first outwards, then 
bent strongly inwards, and again downwards to ^ dorsum; the included median 
area is suffused with whitish, and contains a brownish reuiform spot, partly out¬ 
lined with fuscous; an obscure, whitish, subterminal line preceded by two or three 
short, longitudinal, fuscous streaks in costal area and followed by some fuscous 
suffusion; a slender interrupted, submarginal, fuscous line; cilia brown. Hind- 
wings with termen gently rounded; fuscous; cilia fuscous. Underside fuscous, 

9. Apterous; covered with dense grey hairs; antennae short, serrate. 

Tliis description refers to Brisbane example. Males from Port Darwin and 
Cairns are rather smaller (22-28 mm.), the markings less distinct, and the me¬ 
dian band infuscated, obscuring or covering the whitish area. 

N.A.: Port Darwin; N.Q.: Cairns, Townsville; Q.: Brisbane; N.8.Wi‘: 
Sydney, Also from the Archipelago, Formosa, Ceylon, and India. 

^ (4en. 14. I k o p o c a. 

Iro^wcay Turn., Trans. Ent. Soc., 1904, p, 477. 

Palpi moderately long, porrect, with dense long hairs beneath; terminal joint 
short. Thorax with a poaterior crest. Abdomen without crests but densely cov¬ 
ered with long hairs. Posterior tibiae with two pairs of spurs, Forewingg with 
areole usually preswit, 7, 8, 9 stalked from areale, connecting bar between 10 and 
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their eomnjoii fitaJk sometimes imperfeetly or not developed, Hindwingrs with 3 
and 4 approximated or connate, 6 and 7 connate, 8 connecifeecl with cell at or shortly 
before middle. ? with wings absent; antennae very short, serrate; posterior 
tibiae without middle spurs. 

The following species, the only one at present referred to the genus, 
shows consideral^e variability in the venation. When the areole is 
absent, the position of the lost connecting bar is shown by a slight devia¬ 
tion and thickening of the two adjacent veins. I have one very abnormal speci¬ 
men in which (1) in the right forewing the areole is absent, but indicated as just 
ftated, (2) in the left forewing the areole is more elongate than usual and 7 ia 
connate from its narrow extremity, (3) in the left hindwing 3, 4, 5 are stalked, 
in the right hindwing 3 and 4 are coineident, 3 and 5 stalked; hut botli liindwings 
are smaller tlian usual, and the right baa a pathological notch near tornus. The 
$ is much degraded, and densely covered throughout with long liairs. 

54. IrOPOOA nOTUNDATA. 

Teata rotuf^ata^ Wlk., List Lep. Brit. Mus., iv., p. 851. 

cJ. 46-50 nun. Head grey-whitish. Palpi IJ; dark-fuscous. Antennae 
whitish irrorated with fuscous, pectinations brownish. Thorax grey-whitish, crest 
fuscous with some brownish hairs. Abdomen oehreous-brown, base of dorsum 
fuscous, underside grey-whitwb. Legs grey-whitish; anterior and middle tibiae 
annulated with dark-fuseous. Fonewings triangular, costa straight to near apex, 
then strongly arched, apex rounded, tennen obliquely rounded; grey-whitish; 
markings dark-fuscous; a basal patch extending to its posterior edge dentate on 
margins and middle, its centre irregularly suffused with grey-whitish; a denticu¬ 
late transverse line from I costa, curved first outwardly, then inwardly, ending 
on dorsum before tomus; a dentate and blotched line near and parallel to this, 
thickened to a blotch beneath costa, in middle, and thickened towards dor¬ 
sum; cilia grey-whitish. Hind wings with termen rounded; fuscous with whitish 
suffusion; cilia whitish. Underside grey whitish. 

Wholly apterous. Head, thorax, and abdomen covered unth dense, long, 
grey-whitish hairs. Antennae very short, slightly dentate. I^egs whitish-ochre- 
ous, posterior tibiae without middle spurs. 

Q.: Brisbane, Toowoomba. Both sexes from pupao found under bark of 
.Kacrtlj/pto; K.S.W.: Jervis Bay, near Nowra; a Serb's of six <S and one V 
bred from the lanae by Mr. Moes-Eobinson; Vic,: Beechworth, Gisborne. 

.. Gen. 16. A x 1 0 l o <3 a. 

Arioso, Turn., Trans. Ent. Soc., 1904, p, 477. 

Palpi moderate, hairy, porreci Antennae well pectinated in $. Thorax and 
abdomen not crested; base of abdomen densely hairy above. Posterior tibiae 
with two pairs of spurs. Porewinge with 10 connected with 8, D opposite 7 to 
form an areole, 11 anaKtomosing shortly with 12. Hind wings with 5 approxi¬ 
mated at base with 4, 6 and 7 short-stalked, 8 anastomosing with cell before 
middle. 

As I have no material for examination, I have transcribed my former diag¬ 
nosis. Type, A. pwra Luc, 

65. Axioi-oga roRA. 

Teara para, Luc., Proc. Roy. So<^ Q^land, 1891, p. 75. 
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Gen. 16. Olenk, 

Olene, Hb., Zutr., ii., p. 19; Hmps., Motlin Ind., i., p. 452. 

Falpi rather long^ obliquely porreet; second joint greatly thickened by dense 
long hairs anteriorly; terminal joint minute, concealed. Thorax with a small 
posterior crest. Abdomen with a large dorsal crest on second seigment. Pos¬ 
ted or tibiae with two pairs ot spurs. Antt‘rior tibiae denselV hairy, tarsi also 
hairy. Forewings with areole prmmt, 8 and 9 stalked from areole, 7 connate 
or closely approximate, 10 well separate. Hind wings with 3 and 4 approximated 
at origin, 5 from shortly above angle of cell, 6 and 7 stalked, 8 approximated and 
conneeted with cell at I or Ix'fore middle. 

Nearly allied to Da^yehira, from which it diifei’s in the pronounced abdominal 
crest and strongly dilated palpi. T y p e, 0, mendom Hb. 

66. OnKKE MEXDOSA. 

Olene mendoHUf Hb., Zutr., ii., p. 19, f. 29.S, 294; Antipha baHalis, ^Y'lk., List Ijep. 
Brit. Mas., iv., p. 806; Nioda fmiformidf \Vlk., op, cit., v,, p. 1079; 
BiUa lanceolata, Wlk., op, eit,^ v., p. 1075; Da^^ychira ho^aiwf, Wlk., 
op, eit,, xxxii., p. 362; Dasychira dirim, Wlk., op, eit,, xxxii., p. 363; 
Dasyehim d^Mingnenda^ Wlk., op. di., xxxii.. p. 435; Oie»w» haMtiotfo, 
Wlk,, op, cit*, xxxii., p- 436; DoHychira sawanta, Moore, Lep. E.l. Co., 
p. 340; Turriga iwt?a»a, Wlk., Char. Undesc. Lep., p. 16, 

<f. 28-44 mm. Head, thorax, palpi, and abdomen brownish-grey. Alxlo- 
men grey-whitish, crest fnscoua-brown. LegE grey-whitish mixed, especially tarsi, 
with brown and fuscous. Fore^>angs triangular, costa rather strongly arched, 
apex rounded, termen very slightly lamed, sliglitly obli(|ue; brownish-grey; mark¬ 
ings fuscous; a sub-basiil transverse line; a slightly dentate Hue friun i costa to 
4 dorsum; reniform partly outlined with fuscous or wdiitish; a dentate line from i 
costa, at first outwardly curved, tiien bent inwards to beneath renil’oi*m, and again 
bent to end on | dorsum; an interrupted submarginal line; sometimes a large dork- 
fuscous spot just posterior to sub-basal line; sfimctimes a whitish spot in the same 
situation; sometimes whole of costal half of wing suifu8e<l with whitish; cilia 
brownish-grey, sometimes with fuscous bars. Hindwings with termen rounded; 
ochreoiis-grey-w^hitish; cilia concolorous, 

?, 50-60 mm. Forewings elongate-triangular, costa strongly arched, apex 
rounded, termen sinuate, strongly oblique; brownish, mc<lian area partly suffused 
with whitish; sub-ba.sal line obsolete; a suffused fuscous streak on fold from base; 
a short, fuscous, sabeostal streak from about I, not reaching termen; sometimes a 
small apical whiiiah suflEusion. 

The sexes differ and the c? is variable, but the species is always easily recog¬ 
nisable. J have also several dwmrfed % 34-40 mm., pale-ochreous, with markingfi 
nearly obsolete. 

N.A,: Ft. Darwin; N.Q.: Cooktown, Cairns, Inghem, Townsville; Q.: 
Rockhampton, Duaringa, Brisbane. Also from .Java. Ceylon, and India, 

Gen. 17. D A s Y 0 H r R A. 

J)a»yohim, Stph., Ill. Brit. Ent. Haust., ii., p. 58. 

Palpi rather long, porrect, hairy beneath; terminal joint short or concealed. 
Thorax with a small posterior crest. Abdomen with dense long hairs at base of 
dorsum but no tme crest. Posterior tibiae with two pairs of spurs. Anterior 
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tibiae and tarsi densely hairy. Forewings with ^eole present, 8 and 9 stalked 
from areole, 7 connate or closely approximated at origin^ 10 well separate. 
Hindwini^ with 3 and 4 appn)ximated or connate, 5 from shortly above lower 
angle of cell, 6 and 7 stalked, 8 approximated and connected witli cell at 1 or 
Bhortly before middle. 

Type, D. pwlihunda Lin. from Kurope. A large genus, well represented in 
Indo-Malaya and Africa; but in Australia by only three species, two of which 
have a wide range outside the Australian region. 


1. Hind wings with dorsal area deep-ochreous. hors/ieUii. 

Hindwings uniformly ochreoua-whitish .. ,, .. 2. 

2. Forewings whitish with fuscous-brown postmedian 

blotch.... .. ,. osfraciiia. 

Forewings pale-ochreous with fuscous mfedian streak securis. 


57. Dasychira hobsfikloi. 

horsfieUdj Saund., Trans. Ent, Bw;., 1851, p. 1{}2; Doj^t^Mra (frotei, 
Moore, TiCp. E. T, Co., p. 338; Daspehira arga, Moore, E.T. Go., 
p. 339; Daapehira kamalm, M<)ore, Proc. Zool, Boc.. 1879, p. 401; Dfisp- 
chtra nilf/irica, Hnips., Ill. Het., viii., p. 58, PI. 141, f. 13, 14; 7*eara 
farenoidea, Taie., Proc. Roy. Soc. Q’land, 1892, p. 75. 

d'. 46-48 mm. Head white. Palpi about 1; white, upper part of outei* 
surface l)lacki8h. Antennae white, pw^tinatkms oclireonw-brown. Thorax white 
with a few fuscous scales, <^rest mixed with fuscous and brownish. Abdomen 
deep-ochreous, undemde and tuft whitish. Legs whitish; tibiae and tarsi with 
blackish dots on dorsum. Forewiugs elongate-oval, et^sta straight to near apex, 
thence arched, apex rounded, tennen obliquely rounded; white, sometimes partly 
grey-whitish; slender lines and a few scattered scales fuscous; an irregularly, 
dentate, sub-basal line; a slightly dentaU* line from I costa to mid-dorsum; reni- 
forra slenderly outlined with fuscous; a denticulate line from § (50sta to tornus; 
an interruptetl, irregularly dentate, subterminal line; a subcfarginal line, discini- 
tinuous on veins, the terminal ends of w^hich are also fuscous; cilia whitish or 
grey-whitish irrorated with fuscous. Hindwings with termen rounded; deep- 
ochreous, paler towards termen; sometimes a terminal band of fuscous sufliusion; 
cilia whitish sometimes mixed with fuscous. Underside whitish with some ochre- 
ous suffusion on basal area of forewings and dorsal area of hindwings; crescentic 
fuscous discal marks on both wings, sometimes also fuscous postmedian lines. 

?. 98 min. Forewings with costa rather strongly arched; markings more 
suffused. Hindwitigs w^hittsh with a suffused dorsal ochreous blotch. 

N'.Q.: Cairns, Innisfail, Townsville; Q.: Rrisbane. Also from Java, Malay 
Peninsula, Ceylon, and India. 


68. Dasyohira ostracika. 

Laelia ostraeim, Turn., Trans. Roy. Soc. S, Auat., 1902, p. 181. 

The type, which is the only example I have seen, is a ? in poor condition, but 
there appears to be a large reniform spot outlined with fuacouR and with a 
central fuscous mark prece^ng the postmedian blotch on forewing. The correct 
locality is Cape York 
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50. Dasychira SJXnTlUS. 

Fmlis securls^ Hb.; Zqtr., P* 291, 292; Moore, Lt^p. CeyL, iL, PI. 115, 
f. 1; Arestha antica, Wlk., list. Lep. Brit, Mus., iv., p. 806; Rigetna 
falcaia^ Wlk., op. ciU, xxxii., p. 437; Rigema taeta^ Wlk., op. cit.f xxxii., 
p. 438; Antiogra approximata^ Wlk., op. cif., xxni., p. 440. 

c?. 40-46 mm. Head and tho:rax wliitish-ocbreoiis. Palpi 3; pale-ochreoa*^ 
with some daidE-fusoous irroration on outer surfaee. Antennae whitiah, peetina- 
tions pale-fuscous. Abdomen whitish. Legs oehreous-wlutish; anterior pair 
pale-fuscouB. Forewings elongate-oval, costa rather strongly arched, apex round- 
pointed, tennen obliquely rounded; ochreou8-bn>wii-whitish with a very few, 
scattered, dark-fuscous scales; a broadly suffused, fuscous, median streak from 
base beoojning indistinct in disc; dorsal area with slight fuscous suffusion; cilia 
pale-fuscous. Hindwings with temen slightly rounded; ochreous-whitish; cilia 
ochi^oua-whitish. Underside ochreous-whitish. 

The only V 1 have seen is one from South Africa sent me by Mr. A. J, T. 
.'/an^e. It has the forewings narrower than tlie <f, costa more strongly arched, 
apex acutely pointed, termen more obli(|ue; the <*entral streak more pronounced 
and e:q>aiided on terman. 

N.Q.: Cairns; Q.: Rockhampton, Dunringa, Brisbane. Also from Java, 
Ceylon, India, and Africa, 

Geu. 18. LaeL iA, 

Laelia, Stph., Syst. Cat. Brit. Ins., ii., p. 52. 

Antennae in <f well-developfed with very long pectinations; in $ abbreviated 
with very short peotinations. Palpi rather long, porrect; second joint with dense 
long hairs beneath; terminal joint long (about i). Thorax and abdomen without 
crests. Posterior tibiae with two pairs of spurs. Anterior tibiae densely hairy, 
tarsi also hairy. Forewings with areole present, 8 and 9 stalked from areole, 7 
connate or rarely short-stalked, 10 well separate. Hindwings with 3, 4, 6 separ¬ 
ate, 6 and 7 stalked, 8 approximated and connected with cell at about 4. 

Type, L. eoenom Hb. from Euroi>e. A genus of some size in the Indo- 
Malayan and African regions. It differs from Dasychira in the much longer ter¬ 
minal joint of palpi, and absence of any thoracic crest. 

60. Lafxia OBSOurrA. 

Bombyx obeoletUf Fab., But. Syst*, iii. (1), p. 463; Laelia eremcteaf Meyr., Traus. 

Boy. Soc. S* Aust., xv., 1891, p. 193. 

d*. 30-43 mm. Head ochreous. Palpi 3; ochreous. Antennae ochxeous- 
whitish; pectinations very long, fuscous. Thorax and ab<k>inen ochreous-whitish. 
Legs ochreous. Forewings triangular, costa straight, apex rounded-rectangular, 
termen straight, scarcely oblique; ocbreous-whitish, with slight fuscous tinge; 
cilia whitish. Hindunugs with termen vei-y slightly rounded; as forewings, 
Underside similar, 

2. 38-44 mm. Palpi 2. Antennae short; pectinations very short (1). Ab- 
dtonen with tuft and underside whitish. Wings without fuscoiis tinge; forewings 
with costa moderately arched, 

K.Q.: Claudie River, Cairns, Herberton; Q.; Dnaringa. Namhour, Brisbane, 
Ht. Tambourine; K.fS.’Vir.: Sydney. 
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Speclen unrecognised or wrongly referred to the family, 

(51. Aroa exoleia^ Swin., Cat. Oxf. Mus., i., p. 197. Porhaps not AuHtralian. 

02, Porthesia 1 irrorata, Luc., Proe. Jloy, Six*. Q^Iand, 1892, p. 77, 

03. Artaxa compaeta, Luc,, Trans. Nat. Hist. Soc, Qland, 1894, p. 100. 

04. Artaxa usta^ Luc., Proc. Roy. Soe. Q’land, 1901, y. 70. 

05. Euproctis pehdes^ Low., Pro(^ Roy. Hoc. H. Aust., xvii.« 1893, p. 169. Pro¬ 
bably a synonym of Epicoma tristis Lew. (Notofionlidae ). 

00. Teara erehorlefi^ Ixw., Trans. Roy. Hoc. S. Aiist,. xvi., 1892. ,p. 14. A 
synonym of Oehrogaster contraria Wlk, (Notoduntidae.) 

07. Team coraUiphora^ Low., Proc. Linn. Hoc. N.H. Wales, 1900. p. 32. 

f)8. Orgyia retinopepUif Low., Trans. Roy. Hoc. S. Anst. }i)05, p. 17(1. 

0!). Oeneria heliaspis, Trans. Boy, Hoc. H. Aiiwt., xv., 1^)1, p. 192. I 

have not seen this species. 


Ikdes to Genera. 



No. 


No. 


No, 


No. 

Acyphas 

4 

Euproetis 

6 

IropocH 

14 

Orgyia 

13 

Axiolof'a 

15 

Euaora 

11 

Laclia 

18 

Porthesia 

2 

Oasyohira 

i7 

Habropbylla 

5 

Lyniantria 

10 

Kedoa 

12 

Bura 

H 

Heraoula 

7 

Olene 

10 



Bnome 

9 

Icta 

1 

Oligeria 

3 





Inmsx to Sprouss. 





Synonyms and unrecognised species in 

italics. 



No. 


No. 


No. 


No. 

acatharta 

10 

crooea 

80 

idonea 

22 

pdodes 

65 

actor 

33 

de^eita 

3* 

indeema 

34 

pelospila 

44 

aganopa 

anena 


disfiui^nenda 

56 

invasa 

5<1 

posiica 

53 

0 

divtsa 

66 

iobrota 

13 

pmtti 

42 

amphideta 

18 

edwardai 

34 

irrorata 

62 

prionodosnia 

43 

ana^austa 

17 

epaxia 

27 

lanceolaia 

ry\ 

l>ura 

55 

anartoides 

51 

epidela 

26 

leonina 

39 

para 

32 

antennata 

45 

erehodis 

06 

leptotypa 

16 

pusilfa 

51 

aniica 

59 

erkydes 

29 

leucomelae 

17 

pyraustie 

24 

approximaiii 

5t> 

eremaea 

m 

Um balls 

37 

reducta 

47 

arcMa 

;u 

euryaona 

20 

luoifuga 

26 

reiimpepla 

rotunuata 

68 

arga 

57 

ettthytana 

S 

Indektngii 

63 

54 

arrogans 

31 

exoleta 

01 

lutea 

13 

sawauta 

56 

aHilbphora 

62 

falcaia 

59 

margin alls 

36 

KCoiochyUi 

24 

aurora 
australis . 

45 

53 

farenoiie^ 

fulvioepa 

67 

1,19 

mar^nepunctata 

meM 

40 

31 

aecuris"^ 

aimulafts 

59 

29 

baliolaUs 

35 

fusca 

19 

inelambaphes 

,12 

stenomorpba 

21 

ha^alit 

56 

funformh 

66 

melanofioma 

6 

submarginata 

subnobuiB 

50 

basivitia 

56 

gal^opia 

7 

mendosa 

56 

29 

binotata 

48 

y:roiei 

57 

mixta 

5 

tacta 

59 

cafii/ttsda 

r >3 

habrostola 

32 

nephrographa 

nugirua 

46 

tanaopis 

2 

cevlanua 

53 

heiiaspis 

09 

.67 

tograia 

34 

chionitis 

16 

hemioalla 

14 

ni]3^obola 

38 

Iramiem 

50 

chrysopkaea 

26 

hip^ria 

holokuca 

50 

obsolete 

<W) 

trispila 

11 

chrysophiliX 

13 

17 

oohrias 

41 

iurneri 

45 

coUnoens 

49 

hohxHiha 

30 

oatraoina 

58 

mia 

04 

compacia 

63 

horttfieldi 

67 

pauabra 

4 

xuthoptern 

8 

coralliphora 

67 

hymnolia 

28 

para<luxa 

4 
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A NEW AVIAN TREMATODE, 

By Emiakob E. Chane, B.So., Demonstrator in ZtxiLOGV^ University 

OF Sydney, 

{Communicated by Professor 8. J. Johnston^ B.A,, D, Sg.) 

(Plate XXvi.: an<l cme Text-%ore.) 

iNTRODtTJTION. 

T1i 6 presence of Holastomum as aji endopaimite of herons has been roeonied 
by two authors. Braudes p. 594) miords 11. cornu Nitzsch and i/. dnc- 

tum Braudes from variouB specie^ of Atdea, Johnston (1904, p. 112) described, 
under the name of liolosiomum simplex, it trematode from the intestine of the 
white-fronted heron I^oiopJtoyx noi^m-hollandme^ collected at Creel Bav, Bniken 
Bay, N.S.W. 

I record here the (mcurrence of nnotUer species of lloloHtomum in this heron, 
my description Ireing based on three preserved specimens, one of which bad been 
mounted whole, and two sectioned by Prof. S. J. Johnston, who had collected 
them at Terrigal, N.S.W. The limited and imperfeet nature of the mntenal, 
and, in particular, the lack of living spwdmens has prevented more than a sum¬ 
mary description l»eing given. 

Desorittion of the New Sreoikh. 

Family HOLOSTOMATIDAK. 

Subfamily HOLOSTOMEAE. 

Genus Ho LOSTOMUM Ntoeh, 
liOl^etOMOM KEFENS, W.Mp. (PI. xxvi., flftS. 1-5.) 

Eictemal Charactered—IL repem is 5 mm. in length and shows the usual 
division into two regions, not well marked off from one another, the anterior 2 mm. 
and the posterior 4 mm . long. The latter is narrower tliau the anterior region, 
the diameter increasing towards the posterior end, and l>eing greatest in the 
region of the testes, where it exceeds the width of the fore part of the body. In 
preserved Hpecimens the dorsal surface has a concave cun'ature, owing to the 
contracted condition of the dorsal longitudinal nmsde haad!^^. 
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The clinging ping extends a short distanee Wyond tlie margin of the beaker¬ 
shaped anterior regioiij and the genital pajHlla also projetrtB a short distance 
from the bursa posteriorly. (Text-fig. 1.) 



Text.fig. rtpats^ n.si^. 


In all the described species of Bolo^tamumf the oral sucker and the pharynx 
ai-e both •well-defined atrnctures, but in H. repem only one (javity with thick mns- 
oular walk is found in connection with the mouth. With the limited amount 
of material at my disposal,'a difficulty has bt;en experienced in detennining 
whether this structure represents an oral sucker, or pharynx, or a union of the 
two. In the Trematoda the absence of a i)harynx is not common, although it 
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does occur in some g^era, Qorgodera^ but here the eonciusion is forced ii4)o« 
me that the pharynx k present^ and that no distinct oral sucker k represented. 
The pcwterior sucker, 0.133 mm. long, 0.095 nim. broad, with tbickneas of wall, 
0.033 mnu, opens into the narrow cavity between the dorsal body wall and the 
median prooees of the clinging plug. 

The CUnging Plug .—The clinging plug comprises (1) a main ovoid mass, 
larger basally, divided into two laWal lobes by an oblique septum running from 
the dorsal body wall at half its length anteriorly to the ventral wall at its liiudei' 
level posteriorly. In this septum run the two branches of the alimentary canal 
and certain large eacretory spaces (PI. xxvi., fig. 4, mt. ex,). Anteriorly the 
mass projects forward as two smaller lateral lobes, which end a little forward of 
the narrowest diameter of the cup (PI xxvi., fig. 3, d, w.); (2) a median process^ 
attached to the dorsal body wall anterior to the main lobes, narrowing distally, 
and enlarging into two small flattened lobes, capable of being bent over towards 
the ventral wall (Pf xxvi., fig. 3, m.d,p,)j but, when extended, reacliiug to the 
border of the cup; (3) a lamellar fold arising from the ventral body wall at the 
anterior level of the main mass, and expanding on both sides to form a collar 
embracing the median process, and the doi’sal and ventral processes next men¬ 
tioned (PL xxvi., fig. 3, t’.U’.); (4) a capitate process arising from the base of the 
median lobe dorsally; and extending forwartls to the level of the cup margin (PI. 
xxvi., fig. 3, prjs); and (6) a aimiiar larger ventral process oi'ising at the base of 
the lamellar fold, and projecting forwards to the same distance (PL xxvi,, fig. 3, 

The main ovoid mass of the plug arises from the dorsal boily wall pos¬ 
terior to the narrowest re^on of tke cup (PL xxvi., fig. 3). It is divided into two 
lateral lobes, into which muscle fibres pass through the base of attachment from 
both an anterior and posterior direction. Vitelline glands are found throughout 
this division of the plug, but do not occur in any of the other processes. 

The lai'ge gland spoken of by Brandes (1891, p, 360) as secreting a corrod¬ 
ing substance, is situated just behind the base of attachment of this main dorsal 
mass (Pi. xxvi., fig. 2, gl). The arrangement of the follicles of the gland point 
to the fact that the secretion is carried forward by a number of fine ducts, but 
no connection can be traced between this gland and certain duets containing a 
definite secretion, which appear at the posterior extremity of the main mass of 
the plug, and run forward in the accessory processes. 

The cup in which the plug lies occapi^ almost one third of the total Imtly 
length, and is divided posteriorly into two lateral cavities by the oblique septum 
before mentioned (PL xxvi., %. 4, e.e.). 

Mmctihture,^Lying directly below’ the cuticl^ are two layers of muRde 
fibres, an outer circular, and an inner longitudinal layer. In addition, definite 
strands of oblique mu8(de extend throiigh the parenchyma from the outer to tlie 
inner wall of the cup, 

The region of tile ventral ^ sucker i» very muscular, and it is here that the 
two main dorsal longitudinal bands of muside have their origin. These bands 
run back below’ the dorsal »urfa<^ to the posterior end of tl^e body, and add 
greatly to the effectiveness of the plug as explained by Brandes (1891, p. 659). 
Contraction of these fibres eguaes a sharpening of the angle between the anterior 
and posterior regions, and the pressure of the individual parts of the plug against 
one another. 
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The dorsal modlau proeeas of the elingiag plug has numerous Ebree at its 
baae^ and the bifid extremity is capabla of being bent back on itself by the cou- 
tri^tion of the fibres contained within these lobes (PL xxvi., %. 3, in.d.p,). 

There is a strong layer of cireular muscle in the parenchyma of the wall 
surrounding the main ovoid mass of the plugi and it is continuous with the fibres, 
which run into the septum dividing the cavity of the oup (PL xxvi., figs, 2, 4 cwi.)- 

Aiimentary Canal. —Owing to the absence of a definite oral sucker as stated 
above, the mouth leads directly into a pharynx 0.114 mm. long, 0.0$7 mm. 
broad, with thickness of wail 0.019 mm. 

The intestine is dorsal in position in fore part of the body, but ’ (PL xxvL, 
fig. 4, ini.) shows the two limbs crossing over in the septum to take up a ventral 
position in the posterior cylindrical region (PL xxvi., fig. 5, mt.). 

Excretory iSystem.—There is a ramifying system of excretory vessels, but with 
the present imperfect specdmens 1 am unable to give a detailed account of their 
distribution. 

Reproductive System. —The reproductive system of E. repens is very similar 
to the description given by Brandes (1891, p. 590, PL xli., fig. 1) for //. variabile. 
The genital organs are, however, confined to the posterior third of the animal. 
The uterus, with the exception of its connection with the vesioula semnaliSj has 
the same relations as in R. variabile. In the latter the vesicula sermnalin opens 
into the uterus at the base of the genital papilla, whereas in H. repens it joins 
the female duct near the extremity of the papilla (PL xxvi., fig. 1). 

The eggs are large, 0.095 X 0.075 mm.; 0,133 x 0.096 mm. 

There are numerous vitelline glands, which extend into the anterior region, 
and are found in the two swollen masses of the dorsal wall of the plug (Pi. xxvi., 
fig. 2, v.g.). In the region of the reproductive otgaus, the follicles are confined 
to a ventral position, but they do occur dorsally both in front of and behind these 
organs. 

Ajfimties. — II, vanabUe Nitssch, according to Brandes (1891, p. 590, PL xli., 
fig. 1), is closely allied to H. repem in the general airangement of the organs, but 
in shape H. repens is considerably more elongated, and the plug occupies a much 
greater proportion of the body. Eolostomum simplex Johnston (1904, p. 112, 
PL vii., figs. 1-3), from the same host, has somewhat the same form, but the 
dinging plug is of a simpler type. In tio other species descriljcd have T found 
the absence of oral sucker noted. 

Host —From the intestine of Notophoyx no vaeAwllandiae, collected at Terr i- 
gal, H.S.W. 

Type Xo. \V.644 in the Australian Museum, Sydney. 

Rdi'erekces. 

Bkajcoes. 1888. ITber <las Oenus IlaktstoMuw^ Nit;5sch. Zool Am,, xL pp. 
424-426. 

-1891. Die familie der Holostomiden. Zool Jakrb., v., pp. 649-()04, 

PL xxxix.-xli. 

ptTJABOtK. 1845. Histoire naturelle des Helminthes ou vers intestinaux. Paris. 
JOHKSi^K. 1904. On some species of Eolostomidae from Australian Birds. 

Proc. lAnn. See. Wales, t xxix., pp. 108-116, PI. v,-vii. 

Ll^fYOK. 1892. Notes on Avian Entoxoa. Proc. tJ.S. Nat. Mm.^ xv,, pp. 87-113. 
PL iv.-viii, 
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KXFLA>rATJON OF Pl-AITE XX VZ. 

Hohstoutum ripenst w.sp. 

1.—Eeooxutruotion of posterior region, showing relations of the reproductive orgtms. 
Fig. 2,—IVwnsveree section through the main lateral lobes of the dorsal wall of the plug. 
Fig. 8.—Kooottstruotion of anterior region, shoanng various prooeBses of the elinging plug. 
Fig. 4.—Transverse section through the posterior region of the oup. 

Fig. 5.—Transverse section through the testes,, shell gland, uterus, vaa deferens. 

Explanation op LKrriSRiNa for Text Kkumik and Flatk, 

bu\ bursa oopulatrix; c,c^ cavity of cup; cm, circular muftclo; c,p, clinging plug; 
d,lm. dorsal longitudinal muaole; d,w, dorsal wall of plug; eggs ; in n/, eggs in 
uterus; ijc, excretory vessel; ^1, gland; j^,p, genital papilla; inf. intestine; fc. laurer^a 
canal; //, lobes of testis; rn.d.p. median dorsal proooss of plug; m.v.d, single unpaired 
viteUine duct; ov. ovary; ooi. ootype; otnd. oviduct; ph. pharynx; pTf, process arising 
from base of ventral lamellar wall; process arising from baae of median dorsal lol>e ; 
r.s.u. reoeptaculum seminis uterinum; sh.g. shoUgland; fy. anterior testis; posterior 
twtis; td. tranaveree yolk duct; ut. uterus; vd. va« deferens; p.g, vitelliuo glands; 
v.s, ventral suoker; v.setn, vesicula seminalis; v.w, ventral lamellar wall of plug; 
y.r. yolk reservoir. 
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STUDIES IN LIFE-HISTORIES OF AUSTRALIAN DTPTEBA 
BRACHYCIRA. 

Past i. Stratiomyiidae, 

No. 1. Metoponia ruhrlceps Macquart. 

Bt Vkha iRwm Smith, B,Sc., F.L.S., Likneax Macleay Fkllow of the 
Society m Zooloov. 

(Plates xxvii.-xxviii., and 23 .) 

IxTROntTcnox, 

During the past twelve monthfi I have had the opportunity of collecting, in 
the neighIxmrhoocl of Sydney, many soil-inhabiting dipterous larvae, belonging, 
for the most part, to the section Braehyeera. Of these, 1 have succeeded in rear¬ 
ing through to the imago, spCKhes of the fomiliee Stratiomt/iid'Oe, Mydmdae^ Tab- 
anidae, AsiMdaUf Therevida^,, and Bombylidae, and to the pupal stage, many other, 
as yet unidentified, species. 

Very little work has been dona, in any part of the world, on the early stages 
of the Brachycera, and the Australian forms have been, up to the present time, 
aliuoat entirely unknown. The material now collected is therefore of considerable im- 
poTtan<se, as affording an opportunity of studying the life histories of these files. 
Many gaps yet remain to be filled. In no case has it been possible to olwcrvc 
all stages in the development, but it is hoped that the preliminary study of the 
data obtained will prove useful as a basis for later, more extensive, investigations. 
The prcftcnf paper is intended as the first of a series dealing with the biology of 
the group, arranged in the order of the families. 

The usually placed by taxonomists at the beginning of the 

Brochycera series, are of special interest because of the peculiar, intermediate 
position which they occupy, in their mode of devdopmeut, between the two ^great 
sub-orders of Dijitera, distinguished by Brauer under the names Ortkorrhaphet 
and Oychrrhapha, 

Although classed with the Orthorrbapha, and developing a more or less perfect 
^'pupa obtecta,” they pass the entire pupal period within the last larval skin, 
which constitutes a hard, protective case, recalling the ^*puparium^' of the Cyrlorr- 
bapba. And the opening up of this ease, at the emergence of the fly, is in tlie 
form of a combination of the steaight dorsal split of the Orthorrhapha, and the 
anterior circular split of the Cyclorrhapha. 

A diaoussion of the significance of these characters is outside the scope of the 
present work, Bat the Straiiomyiida 0 have been taken first, both on account of 
the usually accepted position of the family, and because the abundance and ac¬ 
cessibility of the material nu&es possible a fuller investigation of the life-history 
of one of this group, than is the ease with the majority of the other families 
studied. 
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1 wish here to aekuowledge my intlcbtednewH to Mr. G. H, Hardy, wno is 
at present engaged on the taxonomic study ot! the species, Metoponia ruhriceps 
MacM|. with which this paper deals. It was his observation and identiOcation off 
the fly in Sydney, in 1019, which afforded me the opportunity of studying its 
life-history, and i owe to him many lielpful snggoHtione, and assistantn; with sys¬ 
tematic work and with literature* I have also to thank Mr. C. Hedley, Acting 
Curator of the Australian Museum, for llui facilities afforded me at the Museum 
for carrying out the investigation; and members of the Museum staff, generally, 
lor their constant helpfulness <iuring the progress of the work. To my-'niother 
I owe the preservation of living Iar\me over a period of two months, when, 
through illness and an enforced absence from Sydney, I was unable to at tend 
to them myself. For the execution of Plate xxviL, in collaboration with myself, 
1 have to thank iny friend, Mise Edith Horrocks. 

Histoutcal. 

At tlie end of this paper 1 append a list, with ooeompanying bibliography, of 
all the species of J!:itratiomtjiid<te whicli have Inxm recorded in the early stages. 
The latest list of this kind, of which 1 uni aware, was published by Brauer in 
1883, nearly forty years ago. In ad<lition to being now very much out of date, 
its value is impaired by the incomplete way in which the references are quoted, 
and the lack of dates, and of a bibliography. Nevortbeless, I have fmmd it of 
great service, in the preparation of a revised and more up-to-date list, and 
have taken from it many references which 1 have had no opportunity of seeing 
elsewhere. The bibliography, which I have added, has been extended to cover, 
as far as possible, all works dealing in any way with the biology of the Stratio- 
mpiidae. Hero again 1 have b<Min obliged to rely on earlier workers, and off 
catalogues such ms those of the Royal Society and tiu? British Museum, and tlie 
Zoological Record, for many references, since a large part of the literature 
fjuoted is not available to me. But 1 have endeavoured to make it as accurate 
as possible by a comparison of ret^ords in the various catalogues. Arranged in 
chronological order, and with explanatory notes, it fomm in itself* a brief his- 
toricol review of all the work done to date on this subject. In appearance this 
is of considerable bulk, but its scope is limited. Certainly, more attention has 
been paid to the early stages of the StnuiompUdae than to those of any other 
family of the Bracbycera. Htratiomyid larvae seem to be plentiful in most parts 
of tha world, and very often live under conditions which excite interest, or where 
they aic readily found. But in many instan<;es tlie reference to them cousists 
merely of a record of their occurrence, and habitat, with or without a brief de¬ 
scription of the larva. Thus Pa<ds:ard (1871), Lucas (1879), and Griffith (1882) 
note their ocourrcnce in the aalt water, and hot water of lakes and springa; 
Pearson (1882), the ffnding of a larva on a very exposed f>art of an ocean 
boach, Floreatin (1809), a great mass of thorn in exemively saline pools in 
Lorraine, Markel (18^), their association with a nest of ants. The larvae 
which have been most frequently recorded and described are those living in water, 
especially the genera Offotitowyw and Stratiomyiu; and of these the species Stra- 
tiomyia chamaekon L. has received the most attention. Being easily obtainable^ 
those species have been used by workers engaged in a study of the comparative 
anatomy of the larvae of various insects, notably by Kunckel d^Herculais (1879), 
and Viallanes {18ft2> 1886). But the dea<»riptiona liave been, as a ride, confined 
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to Bpooial orgaiiH, and no attempt lia» been marie to jfive a general and eomplote 
account of the larval morphology and the metamorphoeis of any of the jStratio- 
Portions of the nervoUB isystem have been described, in this way, by 
Kunckel d^Herculais (1879), Viallaues (1882, 1886), and Henneguy and Binet 
(1892); the integument, by Leydig (1860), ViallaneK (1882), and Plotnikow 
(1904); the malpigliian vessels, by Vaney (1900); the pharynx, by Vaney (1902) 
and ilusbasehjana (1910), and the head and mouth parts, by Becker (1910). 
Tlie most important work on the development is that of JusbaHtdijanz (1910), 
who deals in great histological detail with the development of the ituaginal discs, 
etc.; but he gives no aocount of the general metamorphosis. He explains that 
such an awMiunt would require a much richer material than he had at his disposal 
at the time, and that he had not 'succeeded in getting many jmpai stages, the 
few pupae he obtained being all in the later phases of development. He pro¬ 
poses to deal more completely, in a later work, with the phenomena of meta¬ 
morphosis and development; but, if the promised work has appeared, it has not 
been accessible to me, and I have found no record of it in tlie catalogues. I 
have not seen Swammerdam’s book (1737), but, acct»rding to J usbaschjams, he 
describes the iiietamorphosis of Stratiomy^ chamaeleon with an accuracy remark¬ 
able ill such an early work. Good descriptions of the external features of larvae 
exist in various papers dealing with imbvidual sp(>(ie8; but the most important 
works, from a systematic point of view, are those of Brauer (1883), and Lund- 
beck (1907). Although Brauer deals with dipterous larvae in general, his work 
is veiy comproliensive in oharaeler. After discussing the value of larval charac¬ 
ters in claasitlcation, and the metamoriihosis of the dilferent groups, Im gixes a 
section on the characters of the sub-owlers and families, f^dlowed, in the case of the 
Stratiomyiidaa^ by a systematic table (p. 23) of the larval characters of the dif¬ 
ferent genera. Lundbeck, in his valuable w’ork on Danish Dipteni, supplies a 
description of the larvae under the heading of each genus of the Siratumyiidaef 
and finishes with a synoptic table (p. 74) of the larvae of all Danish genera. 

Little or nothing is known of the life-bistories, fir even of the larvae, of the 
Australian ^ftratiomyiidae. The only published record of the early stages of any 
of this group, which I have been able to find, is that of Froggatt (1890), which 
relates to Ephippium Mitams (f) Bigot. 

Obseiivatioj^s ow the LurE^HtSTORY fiF Metoponia ruhriceps Mfkvq, 

For a few weeks in the spring, and again in the autumn, this species makes 
its appearnncft, in fairly Considerable numbers, over grassy areas in the neigh¬ 
bourhood of Sydney. Well cultivated lawns semn t<i be specially favoured 
haunts, and the flies, which are email, witli feeble powers of flight, are usually 
found on, or about, the grass. They seldom ris *3 far above the ground, though 
in the autumn of this year, one female specimen was captured on a window of 
the third floor of tlie Australian Museum. Like most Stratioiuyids, they are sluggish 
in their habits, and remain for long periods at rest on the grass blades, wliere 
they are easily caught by inverting a glass tube over them. Mr, G. H. Hardy 
informs me that he has taken specimens from the middle of March to the end 
of April, and in the early part of November, but has never seen them at other 
times of the year. 

The present investigation into the life-history was begun in May, 1919, when 
I received from Mr, Hardy a spoeimen inhe containing a cluster of eggs on a 
grass blade, with the information that they were deposited by Metoponia fubri^ 
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eepH within a lew houm <ii:' her capture on the morning of the 16th April. 
Owing to an aeeiJcntal delay in transmission, they did not reach me for nearly 
three weeks, during which time they had become shrivelled and dry, and, though 
kept undisturbed for another month, they failed to batch out. 

Attetnpts lo secmne further [)attih68 of eggs, by confining the two sexes In 
breeding cages containing grass sods, all proved unsuccessful. It was found that 
the flies, for the moat part, remained motionless in the one position from the 
time they were put into the cage until their death, a period varying from three 
to ten days; and no c««© of ovipoeition wm observed. 

In the following Kovember Mr. Hardy directed my attention to the re¬ 
appearance of M. ruhriceps on a grass plot behiud the Australian Museum, with 
the suggestion that this might prove a natural breeding ground for it. 



Text-fig. 1* fjarva of Me^ponia ritbrkep% Macq. Dorsal view, (x 10). 

Text-fig.3. ». Ventral view, (x 10). 

Text.fig.8. M, ruhriceps. 9 from larval eldn. 

TexUflg.4. M. rubrkeps. Empty larval akin of J'. (x 61). 

Text-fig.4a. Detached ‘head cap* of larval skin. (* uj). 

Hei'e a small sloping bank' thirty feet long by twelve feet wide, b the middle 
of an asphalted courtyards has been formed by laying down sandy black loam, 
to a depth of one to two feet, on a rubble foundation of broken bricks and 
stones, and planted with paapalum and couch gtmsif interspersed with dandelion 
plants and other Weeds. It is kejpt well tended, and always contaiiiB a fair 
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amount oi! moisture, so that the grass grows well, with thick rhizomes and eloselj 
matted roots. 

On the 7th November a small portion of this turf was dug uprund a search 
made for larvae in soil spread out over a white concrete path. Together with 
numerous HjUMnopteron and Caleopteron lai^’ae^ and some cocoons of wasps, 
and Syrphid fliofl, some twenty-eight larvae were found, of an undoubtedly Stra^ 
tiomyid type, ranging in size from 6 to 11 mm. (Text-llgs.l and 2). Fourteen 
of these were kept alive, and condned together in a small cylindrical glass pot, 
containing an inch or two or soil, and some small grass sods, and covered with a 
glass lid. As the grass decayed, fresh sods were put in at intervals of two or 
three weeks, and a few drops of water added with them, so tliat tlie soil was kept 
just slightly damp. Five months later most of the larvae were still alive, but 
showed very little increase in size. 

On the morning of the 13th April a male Metoponia ruhriceps was found to 
have emerged. This date corresponded closely with that on which the flies had 
been observed first on tlie Museum lawn in the previous year. Accordingly, on 
the following morning, a visit was paid to the spot from which the larvae had 
been taken. Here, large numbers of imagines, both males and females, were 
found already out, swarming above the grass in' fairly rapid flight, the unusual 
activity being due, probably, to a period of warm sunshine following several 
days^ rain. From Mr. Hardy I learnt that a few individuals had flrst appeared 
8 week or two before, but that they had not become numerous until within a 
few days of this time. 

Larvae were found to he present in the soil in much greater numbers than 
had been observed in the previous November. A rough search through turf 
taken from an area less than two feet square revealed eiglity-ftve larvae, in all 
stages of development, from larvae 3.2 mm. long, to fully developed ))upae in 
larval skins 8 lo 11 mm. long. . Two female imagines were found just in the 
act of emerging, and w^ere killed and fixed in this position, half way oxit of the 
larval skin (Text-fig. 3). These were both taken just at the surface of the 
eoil. In the same position,, among exposed rhizomes, were many empty coses, 
all showing a clean-cut, circular, aperture at one end, and measuring frtvm 7 to 
n mm. long. In several instances the anterior extremity, forming a Jid-liko cap 
to the case, was still lightly attached to it on the ventral side (Text-flg 4>, but 
broke away with the slightest movement (Text-fig, 4a), 

The vertical levels, in the soil, from which larvae of different sizeg were ob¬ 
tained, were carefully noted. The fully grown larvae were all found almost on 
the surface, about the junctions of stems and roots, mostly wedged in between the 
thicker rhizomes, especially of the paspalum grass. Tn colour, and segnumtod 
appearance, these bear a rather striking resemblance to the larvae. From this 
level, down to one to tw^o inches below the surface, fifty of the larger larvae 
were taken. At a slightly lower level, three to four inches down, among the 
finer grass rootlets, were smaller larvae, always in close association with the 
gra«B. Several were found attached by the head-capsule to roohs, and one, removed 
from the soil with its head buried in the root of a dandelion plant, remained in 
this position for sevetal hours. About eighteen inches below the surface, the 
sub-soil and rubble foundation of the lawn were reached. No larv^ae were found 
at, or below, this depth, and only a very few at the ten-inch level. Theee last 
were of mediiim size, from 6 to 8 mm. long. 
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Fur the next two or three weeks flies eontiuued to emerge in the lai'ge glass 
jar, cvuitaining grass aods, iu wJueh these larvae were eunflned. They made 
their appearance successively on the UHh, 23rd, and 30th April, and 3rd and 
dth May. With tho exception of two females on the 23rd, these were all males. 
By this time most of the remaining larvae of the larger siae had been chloro¬ 
formed and disBeeted. Some tw’cnty of them w^ere found in various stages of 
pupation within the larval skin; the rest still retained the unaltered larval struc¬ 
ture. 

On the 30th April, a second imago, a male, emerged from among the larvae 
collcct<^d in the previous November, These tw<i are the only ones of this collec¬ 
tion which have emerged to daU* (September, 1920)* of the larvae are still 
alive, but none of them show any signs of pupating as yet. 

After an inteiwal of one month, on the 13th May, the Museum lawn was 
again examined. Imagines were now very scarce, only one male and two females 
being oljserved, There was a corresponding scarcity of mature larvae in tho 
soil, but nummuta empty lar^'uJ skins were fomul on, or close to, the surface. 
In tho deeper levels, among the terminal rootlets of tlie grass, smaller larvae 
were still plentiful. Over forty were collected in a few spadefuls of earth, the 
smalhist of them being barely 2 mm. long, while others ranged up to fl and 7 mm. 
A few larger larvtw were fouml xdoser to the surface. Of these, three were found 
to contain female pupae, two of them being dead, and already beginning to decay. 
From a fourth, a dead and dried, but fully-formed male imago was taken. 

It aoemed evident that the smaller larvae belonged tc» one t>r several younger 
generations which were burrowing dowm to pas.s the winter at deeper levels, as 
the mature larvae migrated to tfie surface to pupate. But it was necessary to 
follow them up, later on in the winter, in order to find out just what hml bec.ome 
of thorn. Accordingly, on the 3rd August, another examination of the lawn was 
made. On this occasion the soil was very dump after five or six wet^ks’ con¬ 
tinual rain, and only a small area of ground, about the size of the surface of tho 
spado, was dug up. No larv^ae were found close to the surface, but eighteen, 
varying in size from 5 to 11 mm., were found among the terminal rootlets, at a 
depth of three or four inebefi, four larvae, from 5 to 8.5 mm., a little lower 
down, and three from 7 to 8.5 mm. at a slightly greater depth. 

Jt will thus be seen that larvae of very varying sizes occur at all periodH of 
tlie year, and that except when they are about to ))apate, most of the larvae 
are found always at a depth of two or three inches below the surface. 

Living larvae of all siaes, from 4 to 9 mm., and of all collections, from No¬ 
vember onwards, are still being kept under observation, though a good many 
have died or been lost, owing to the predations of rats and mice, which infeat 
the laboratoriijs of the Macleay Museum, and appear to have developed a taste 
for fly larvae. On several occasions glass pots left overnight unct>vered, or with 
loosely-fltting covers, have been found in the morning with the soil overturned, 
and all the larvae gone. 

JJfa-'CfjcU. . 

Fargeau and Serville, as early as 1825, quoting Maf?quart^B description of 
Paehi/ffmter orftfr, made the statement that the larvae naquire more than a year 
for their complete development. And Westwood (1840) says that the larva of 
CUteilarin ephippitiTn found by Van Roaer, although morn than half-grown wtten 
found, was two years in arriving at the perfect state. Later writers appear to 
have paid very little attention to this question of the period occupied in the life- 
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cyeie of any of the StraUomyUdae, Most of tl)«m eoiitent themselves with rather 
vague statements, as, for instance, -that ^‘the larvae hibernate, and development 
tfdccH place in the spring and Bummer/^ Tragardh, in bis description of Pachy- 
aster minniissima (1914) makes the observation tliat dnring the summer only 
small larvae can be found, from which fact the deduction is drawn that imly one 
generation is produced annually, which liibernates in tlie larva-stage, conforming 
to the account given by Perris (1870) concerning PtHliygaster yini, Oos, in bis 
intercHting observ^ations on the larval habits of Straiiomgia anubis (1911), records 
that, *»f a dozen larvae collected on the 22nd Octobio^, 1903, four yielded ima¬ 
gines in tile following June, while from twenty-six larvae colle(defl on the 31.st 
December, 1909, five flies were obtained successively on the 25tli June, and on 
the 4th July, 1910. Hut he gives no account of the fate ol' the remainder of 
the larvae. 

Konc of till* Jaiwae of Metoponia rubrieeps have grown very much during 
their period in (raptivity, and some time must elapse before it is jmssible to de¬ 
termine the normal time tx^mpied in larval development . Hovvevcu’, it is already 
clear that, aJthougli two broods of flics appear annually, the larval |>eriod re¬ 
quires more than six months for its completion, and very probable that it re¬ 
quires considerably longer than twelve months. This may be deduced Irom the 
very slow growth of larvae in captivity, and the fact that larvae, alrea<ly more 
than half-grown when taken in November, ahow no sign of pupating in the fol¬ 
lowing September. Although it is not safe to arrive at definite <;onclusions from 
larvae kept under abnonnal conditions, these conclusions are borne out by obser¬ 
vations in the field, since Hraoll larvae are found at all times of the year, and 
larvae less than 5 mm. long five months after the last appearance of the adult 
flies. The smallest larva found, being only a little more than twice the size ot 
the egg, was probably still in the first larval instar when taken, one montli after 
the appearance of the imagines. It seems reasonable to assume that larvae of 
this, and perhaps the 3 and 4 mm. length, hatched from tlic egg during the sea¬ 
son in which they were taken. 

Unfortunately, no eggs were found in natural condiiums, and, though several 
batches were obtained from females captured in glass tubes during the past 
autumn, none of them batched out. 

Various methods of keeping them were adopted—on damp blotting paj^cr 
over a layer of damp soil, in a covered glass pot; on growing rhizeunes of paspa- 
lum grass; directly on damp soil; or kept in the tube in which they w^erc de¬ 
posited. In most cases they were covered up from the light, and care was taken 
to prevent them from becoming completely dr>’. Under dry eonditions they soon 
shrivelled up, while, when conditions were at all damp, the eggs were continuous¬ 
ly thickly coated with fine beads of moisture, and many of them weve found to 
be infested with fungus after ft short time. However, a Inir number retained 
their normal shape and appearance for ten weeks or more, but in no case did 
they »hoW any sign of development. It is possible that all these eggs were in¬ 
fertile. 

Gravid-looking femoltm taken during the moniing, between Id and 11 oVlock, 
(isually oviposited very rapidly, the egg-laying Iwing finished l>efore midday. 
Usually the eggs were laid on the side of the glass tube, sometimea on cotton¬ 
wool. In one instance they were placed in a single, fairly even row, along the 



512 sinn>x&6 in ov jkVfsmkhuix piftska BRAOHKmA; 

side of the vessel^ adheting to one another laterally^ and to the Vees4 by meakia 
of a sticky sttbatanee with which they are coated (Tcxt-fig. 5<i). But all the 
others laid in tubeSj as well as those obtained in the single mBtanee in whidi 
one female oviposited on soil in a breeding cage, formed one or two clumpSf 
the eggs being piled up imgolarly on one another, though often remaining in 
contact at the pole (Text-fig. 6h). 



Text-flg.O. a, Egg cluster Af, rudHcep^. (x 6); 
b, egg cluster. (*10); r, aingle egg. (x»a); 
d, sottlpturing on obotioa of egg. (x 193). 


The number of eggs deposited, in each case, by four females was carefully 
counted. The numbers were, respectively, 130, 163, 164, and 181. If these 
%ures represent anything like the normal number, the fecundity of this species 
is much lower than is the case with Stmtiomyia chamaeleon Deg., for which Mik 
(1896) gives the figure 636. 

The Eyp. 

The eggs are opaque white in colour, and elongated oval in outline, slightly 
broader at one end than thb other (Text-fig. 5c). They measure from *80 to ,88 
mm. in lengtli, and to *37 mm. in diameter. The chorion is thin, and its 
surface shows a very delicate soulpttu-ing in the form of an irregular network 
of raised lines enclosihg pplygonal’-shaped spaces (Text-fig. 6d). This maricing 
cMi only be seen under high magnification, and when the chorion is torn away, or 
fm*d from the internal eouteubi of the eggs by clearing. Treatment with caustic 
potash, or with clearing agents, such as clove and cedar oil, did not give good 
results, but more stcoess was obtained when the eggs were immersed in ehloro-* 
form, and afterwards cleared in xylol. They then mminted fairly well in Canada 
balsam. 

Eifdyim. 

I have been unable to dcftcnninc the total number of eedyses occurring during 
the larval period. Only one of the larvae kept in the laboratory has been ob¬ 
served to moult twice, once oh the Srd December, and the second time on the 
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8th Junei when 8«2 mm. long. A single moulting oceiured in a number oot! 
<jw»e8 among the larvae taken in April and May. The majority of these were at 
the 7 mm. stage, but there were a few at 6, 8, 9, and 9.5 mm. Whether these 
lengths represent suceesgive instars. there is not yet sufficient evidence to prove. 
f All the larvae escape from the old skin in much the same way. Before 
moulting the skin becomes dry and withered looking, much softer than when 
functional, and a tighter colour. The process, which usually occupies about an 
hour, begins by a splitting of the moult skin, along one side, from the third to the 
ninth or tenth segment, the larva slowly moving from side to side, contract¬ 
ing. The skin of the anal region retnams intact, and that of the anterior end 
is split off entire, between the third and fourth segments. iVectuently the larva 
emerges from the posterior portion with its hea<i still enclosed in this anterior 
*'cap,’' which is subsequently shod. The empty inoalt skin stands out stiffly, 
retaining the same siase and shape as when the larva is still enclosed iti it. 

The new larva^ skin is a delicate white or creamy colour, ita surface flecked 
with glistening particles, and showing flu* typical hexagonal pattern very dis¬ 
tinctly. It assumes a brownish tinge only very slowly, and is still light in colour 
at the end of several weeks. Older larvae? show the more normal grey-brown 
colour, which tones very well with the soil in which they livo. The coating of 
particles of dirt which invests most of them, increases this resemblance to their 
environment. 

Pupii^tion, 

During the period of pupation the larval skin becomes mucli darker, and as¬ 
sumes a dry, rigid appearance, by which the condition is easily recognised, 
although there is no change in outward form. Larval skins of male pupae mea¬ 
sure from 7 to 8 mm., those of females from 10 to 11 inrn. For some time be¬ 
fore the emergence of the adult fly the pupating larva is quite motionless, and 
to all appearances dead. One found in this condition on the 13th April, did 
not emerge until the 30th April, eo that the pupal stage occupies at least eighteen 
days. This ie a longer period than is given by Jusbaschjanz, w^ho statt?s that 
the pupal stage lasts eleven to tliirteen days. 

Larval habits. 

The larvae we all extremely sluggish in their moveiuentH. Usually they ih?- 
main quite immobile for five or ten minutes after being disturbed; then begin 
slow movements of contraction, and, if lying ventral side uppermost, roll over, 
and crawl slowly and stiffly along, seeking to take cover beneath the soil, a prt>- 
oees which occupies half on hour or more. On a hard surface, or a layer of 
soil too thin to burrow into, their rate of progression is of the order of 5 to 10 
mm, in ten minutes. Larvae confined in glass pots in the laboratory arc usually 
found wedged among the roots of ^ass Soon after tho fresh sods are put in with 
them, and sometimes adhering to a root by the bead capsule. It is evident that 
their main, if not only, source of nourishment is in, the juices of the living plant. 
But I have never been able to Aeteot any scans, or perforations, or other evidences 
of iujttiy on the roots, and, even where the larvae are very numerous, the grass 
which harbours them shows no ilLeffeets from their presence. While living 
normally in soil in which a fair degree of moiature is present, they are able to 
sustain life in muclj drier conditions, rndividuals left for twenty-four hours <ir 
more, without soil, in a dry Betri dish, showed no ill-effects from the experi- 
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ence. Others, covered with a thin layer of nandy soil, which, owing to evapora¬ 
tion, soon became quite dry, were still alive, and quite healthy after several days. 
But larvae which had been placed in small porous flower pots, planted with grass^ 
were found quite dead, dry and shrivelled, togetlier with the grass, when, owing 
to a week's enforced neglect, the soil had been allowed to become <lry and caked 
hard. Hetumed to dump conditions none of them showed any signs of reanima- 
tion. In their powers of rosistaneft to desiccation, therefore, they are stnkingly 
different from the aquatic species of Sfraiiomifia observed by Cros (1911), and 
by Laker (1880). The former reeords having kept larvae of S'tratiotnpia 
miuhh in a phial containing 15 mm. dcptli of coin})leteiy dry sand tor seven 
months before the emergence of the imago. And Laker found a living larva 
of a JStmtiomiifia. sp. in the dry sand at the 1a)ttom of a box formerly used as 
an fu)uarium, after it had Iwjen emptied of water, and stoivd in a cellar for fully 
three raontlis. 

Deacription of the larva. 

The larvae are very similar in general appeararu'c to those of the genus 
Sargm Fabr., as described by Brauer (1883), and Lundbeck (1907). But tlie 
Sargus larva, like those of all other Btratiomykls, is said to have only eleven 
post-cepiialic segments, whereas a lateral view of Metoponm rubriceptf sliows tlmt 
* twelve segroonts are actually present. From a dorsal Jispect only eleven seg¬ 
ments are seen (Text-fig. 1), and in ventral view another segment is not readily 
distinguishable. But, wlien viewe<l laterally, it is seen that what appears to be 
the terminal segment, consists,, really, of the imperfectly fused eleventh and 
twelfth, the twelfth segment being direettfd ventrally, and (Uvidc<l off from the 
oleventli by a very oblique line (Text-fig. 6). 

The segments are all much broader than long, and of uniform width from 
the second to the tenth; the terminal negments are slightly narrower. The body 
is elongate, and, in the older larvae, flattened dorso-vcntrally. Younger larvae 
are more nearly cylindrical, larvae of 4 mm. length having a lateral diameter 
of 1.0 mm., and a dorao-ventral of .93 mm., whereas the corresponding propor¬ 
tions in a larva of 9 mm. length are 2.0 ami 1.0 mm. In transverse section 
the segments have the shape of a bi-couvex lens, with the lateral edges expanded 
into tumid ridges, marked off from the main body, on both surfaces, by a shal¬ 
low groove. The eleventh segment is somewhat spatulate, with a median and 
two lateral convexities on the dorsal surface (Text-ftgs, 1 and 15). Between 
the segments, the b^y is slightly constricted, and, in contraction, the segments 
are imbricated, overlapping from behind forward in front of the fourth segment, 
and in the reverse direction from the fourth backward. The incisure between 
the tenth and eleventh segments is strongly arched forwards (Text-fig. 1). 

At the anterior extremity is situated the dark brown, strongly chitiniaeil 
bead, which can be retracted into the first thoracic segment. 

Integument .—-The whole body is invested in a thick, firm integument of the 
typical stratiomyid type, oonaistii^ of large hexagonal plates, separated by 
granular areas, which eaoae a grating sound when scratched with the point of a 
needle (Text-fig. 9)- This armoured coat is strongly impregnated with car¬ 
bonate of lime^ Fixation in CarPs fluid, containing glacial acetic acid, gives 
rise to a rapid and long ebntmued evolution of gas, proved, with baryta water, 
to be_COa. Almig the pbat^rior marpn of each segment (Text-fig. 10) are 
two or three transverse rows of specially differentiated amber-eolouved ^ates 
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(pO, wln<^h probably mark the points of insertion, intetiially, of the seffmeutal 
muBcles, as described by Yiallanes (1882, p. 7). Similar plates are numerous 
on the el(‘venth sej^enl, and in the region of the anus. The latter is in the 




'JVxt-tig.tK Bpinuile of ahdonunal aegment, and portioa of the iiiU'gument surroumU 
ing it. (X 210). 

Text-fig. 10. View of lateral ridge of a segment, showing spiracle on (lursjd side, and 
arrangement of lateral bristles, (x 18). 

Text-flg.ll. Portion of a bristle, broken off its base (/)}, (x 2lfJ). 

form ot' a longitudinal slit, with thick, strongly chitinist*d lips, situal(‘d tnedianly 
on the ventral surface of the cud segment. From it a deep gi’oove runs back¬ 
wards to connect with a terminal transverse sjdit (Text-tigs. 2, 8). 

Brintleii, —Ltmg, stiff, black hairs, or, rather, bristles, are i>resent on all tiie 
segments. They are very brittle, and are easily broken off at the bft»(^ so that 
tlieir regular arrangement on the body is best seen on a freslily-inoiilted speci¬ 
men. In cross-section they are circular, and each consists i»f an outer hrowmish- 
eoloured sheath enclosing a dark solid core, which extends almost to the tip 
(Text-fig. 11). Most of them taper to a fine point. As in tlu’ larvae of the 
genera Sargus^ Chloromyiaf Microchrjjm, and in VachggaMer minutImmQ Zetr., 
and Xylomyia maculata Wied,, each abdominal segment iVoin the lirst to the 
seventh bears a transverse mw of six, equally long, buck ward ly dircKited bristles 
on each surface. Tlje dorsal hairs are slightly longer than the v<*ntrah I he 
average lengths in lars'‘ae of 2 mm. width being about 0.7 and OJi min. respect¬ 
ively. On the dorsal surface they all slope inward, towards the mid-dorsal line; 
those on the ventral surface form groups of three on each side, the three con¬ 
verging posteriorly (Tert-flg. 8). On each of the lateral ridges of tlit- same 
abdominal segments is a group of four bristles, in twM> rows, set diagonally 
across the ridge, and sloping upwards and backwards from the doml side (Text- 
fig. 10), The two of the anterior row are short and blunt; the other two, 
which are arranged alternately with them, are more than twice as long, and 
sharply pointed. They are usually longer than th(» other body bristles, and in- 
creaewi in length posteriorly, the longest of them, the so^entb abdominal seg¬ 
ment, measuring 0-8 or 0.9 mm, There is a pair of short pointed bristles 
on the iniddle of the dorsal surface of the eighth segment, a longer pair on its 
lateral lidgesi and a transverse row of four on the ventral surface. The lower 
of the two latoal bristles k inserted just at the end of the terminal split. 
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STUmJCS JK UFE-HlSTORmS OF AirSTRAIiUN DIPTERA BRACHTODRA, 

Close to the anus^ on eJwsh side, aud directed towards it, is ft single short bristle. 
Further back a pair of bristles is situated on the ridge on each side of thq atkftl 
^oove, and another pair on the terminal apex of the ridge, where it bounds the 
transverse split (Tcxt-ilg. 8). 

Among these large bristles there occur on the body a few very small colour¬ 
less bristles, about 0,05 nun. long. Eight of them are in constant assooiation 
with the bristles bounding the tranBverst> split, in which the aperture of tracheal 
chamber opens. Two arc inserted above and two beloa^ the aperture, one close 
beside the bristle at the angle of the split* arid one betw^eeii each pair of apical 
bristlos (Tert-fig. 7). A similar hair occurs laterally on both surfaces of ©very 
segment, just beyond and below the outermost bristles of the transverse rows. 



Text-fig. ISJ. Anterior end of larva. Vfsntral view, (x 12). 

Text-flg.lB. ,, ,, . J>or«ttl view, (x 12). 

Text-fig. H. Pro thoracic spiracle. Surface view, (x 112), 

Text-fig. 15. View looking down on posterior end of larva, (x 22). tarmmal groove j 
5, Bpirftcnlar aperture; a, auua; D, dorsal surface ; V, ventral sutfaco. 

The arrangement of the bristles on the thoracic segments is somewhat dif¬ 
ferent. On the dorsal surfaoe of the first segment there are two transverse rows, 
with four small bristles in the first row, six in the sec^ond (Text-fig. 13). Meso- 
and meta^thoraoic segments each bear the usual row' of six on the dorsal surface. 
But on the ventral surfaces of tlie three segments there are only four. On the 
protlioracic segment these are arranged in two rows, on meso- and meta-thorox 
in a single row, with the two outer bristles directed forwards instead of back¬ 
wards (Tert-fig, 12), The lateral ridges bear each only a eingle pair of long 
bristles, but a small colourless hair, similar to the other microscopic hairs on 
the bo*ly, ia also present. 

Except in the relative length of the bristles, the smallest larvae found (2 
to 3 mm.) are exaeily similar to the fully-developed larvae. The bristles are 
proportionally much longer in the younger lan^ae, and give them a distinctly 
heirj' nppearonoe. The two long bristles of the lateral ridges are specially well 
developed, while the two smaller ones are very minute. 

The Head ,—The head is short, and brolly conical, having a basal* width 
of 0.48 mm,, and a length of 0.57 mm. in larvae of 8 nmi. length. It is deep 
yellowish-brown in cplour, darkest in front, where it is most strongly chitimse^ 
and divided into a median aud two lateral lobes (PL xxvii., figs. 2) . The 
median lobe terminates in a jwnall, fiylindrioal process, with smooth surface, and 
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bluntly ruunded tip. Tbe lateral lobes are situate<l some distance further back, 
0.16 mm. behind the mediim process. They are short, broad, rounded ^^bosses/' 
with rugose surface, composed of thick, dark cbitin. Behind them, in the pos¬ 
terior tHrd of the head, there is, in the clear, membranous area on each aide, a 
prominent eye-swelling, bounded by a serai-circular membrane. The greater part 
of the upper surface of the head is covered by a broad sclerite, presenting an 
irre^ilar series of transverse ridges, with two specially prominent ones on each 
side (FI. xxvii., llg. 1). In front of each of these is a small bristle. Another 
very small bristle is situated on each side of the me^lian process. At the base of 
the eye-swelling on both dorsal and ventral sides is a stout prominent hair, 
about 0,32 mm. long. The ventral hair is accompanied by another very small 
one. Two smaller bristles, of unequal length, are situated in front of them, 
close to the ventral base of the lateral On either side of the mid-ven- 

tral line, on a level with the lateral **bosses/^ is another small bristle, and a 
similar pair is situated further back, toward.s the base of the head. There are, 
thus, six pairs of bristles on the ventral surface, and four pairs on the dorsal 
surface. All the bristles appear to be sensory in character, but none of them 
correspond to the jointed antennae which are said to be present on the heads of 
Stratiomyid larvae. If true antennae erist I have not been al)Ic to detect them. 
In the figure which Brauer gives of a Sargus larval head, he marks the lateral 
lobe '^F^uhler/^ but in the Metopofna heB<l this is clearly a portion of the cliitinoiis 
skeleton. However, there is, on the ventral base of each lateral lobe, a curious struc¬ 
ture having much the appearance of a spiratde. It is in the form of a shallow, 
cup-simped projection, with a row of tooth-like proce.'sses projecting from its 
inner margin, into its cavity (PI. xxvii., fig. 2). 

The mouth jiarts are small, and ditficult to distinguish, on account of the 
dark colour and density of this part of the chitinoiis skeleton. They consist of 
the median process, which probably corresponds with the structure called by 
Becker (1910) the upper lip, and two pairs of small, pointed ^(tale-like processes 
lying close against its under ride (PL xxvii., fig. 2). The two inner processes 
arc bent over towards each other at the tip, and S 9 are somewhat hook-shaped; the 
outer are sharply pointed. In structure and arrangement, these mouth parts 
differ considerably from those described by Becker and othei’s for Stratiomyid 
larvae, and will be considered more fully in a later paper. 

Stigmata .—The two prothoracic spiracles, situated close to tlie lateral mar¬ 
gins of the segment, are largo and prominent, dark browm in colour, and alightly 
salient. They appear to be exactly similar to those of Pachygaster minutmima, 
as described by Tragardh (1914). Two narrow oval slits open on a fiat surface, 
with a regular rounded outline, below which lies a larger area of ohitin, of dis¬ 
tinctive shape, shown in Text-fig. 14. A pair of very small Hpiracles is situ¬ 
ated oq the meta-thoracic and the firsit to the seventh abdominal segments, in the 
lateral grooves, a little in front of the middle of the segment. They are of 
simple struotiire, having a triangular aperture, bounde<l by a dark brown circular 
area (Text-fig. 9 ). The two mrim tracheal trunks terminate internally, in the 
lost sei^^ent, in large spiracles, which open into a median pear-shaped air 
chamber. This communicates with the exterior by a narrow aperture with 
chitiaous lips, situated at the bottom of the deep transverse split at the posterior 
end (T^-^. 16). If the supposition that a twelfth segment is really present, 
is correct, this split would represent the dorsal incisure between the eleventh and 
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twelfth segments, and the position of the posterior spiracles would correspond with 
that in which they are usually found in dipterous larvae having twelve segments. 

Pnpal metamorphasiH. ^ 

In tills paper i do not propose to do more than indicate in a general way 
the external features of the development of the pupa. 

Jusbaschjanz (1910) has studied, in great histological detail, the uietamor-' 
phosis of various internal organs in tlie larva, but says very little about the 
pupa, and, so far as 1 am aware, no description exists of the stages in the 
gradual change of form during its growth from the larva. 

As the pupa is hidden inside the old larval skin during the whole course of 
its devolopnacnt, it is necessary to remove the skin in order to study it. At a 
very early stage in its metamorpliosis, the pupa comes to lie ^r(H^ inside the 
skin, surrounded by a watery fluid, and retaining its connection with the skin 
only by means of the atigmata on each segment Its removal, therefore, is on 
easy mutter, and is rendered still easier by the existence of lines of weakness in 
the skin at the points whore it is subsequently split f>pon by the emerging fly. 
Old, empty larval skins*slu)w the lines of cleavage very well. By a clean, 
circular cut round the upper part of the set^ond thoracic segment, the portion of 
the case anterior to this is se 4 >arated off in the form of a sort of *‘head-cap.” 
In the mid-dorsal line, the circular cut dips to form a nUglit angle, and from 
this point a straight split extends down to tlie upper part of the first abdominal 
segment, where it meets a second transverse split extending nearly across the 
full width of tlie dorsal wall. After the emergence of the tty, the edges of these 
splits fit closely and evenly together, owing to tlie i'igidity of the walls, so that 
the skin has the apfKjaranee of an entire case, with a circular aperture at one 
end (Text'flg. 4). 

These natural lines of cleavage are found to )k> present from the earliest 
stages of pupation. The ‘‘bead-cap*^ is easily removed by light pressure with the 
point of a needle, and a similar pressure opens up segments two to four, mid- 
dorsally, in a longitudinal direction, then circularly round tlie fourth segment 
(Text-flg. 16), MO that this portion of the skin, forming a *^thoraeic band'* can 
be stripped off in a single piece. By carefully cutting along the mid-dorsal line 
of the abdominal larval skin, the impa can be removed, still enclosed in a deli¬ 
cate, transparent pupal membrane. 

In the carlitsst stage of a female pupa nunoved in this way (PI, xxvih, fig. 3) 
pupal head and thprax have become differentiated, but the abdominal segments 
still retain tlie larval shape, and differ from.thovMe of the larva only in the clmr- 
actor of the integument, ami in the presence of stout, projecting spiracles with 
brown chitinised tips. With this exception, tlie entire pupa is very soft, and 
pure white. No trace remains of the hexagonal armoured plates of the larval 
skin, or of the bristles, or other integumental structures. The enclosing* mem¬ 
brane fits closely over the body, and, except where it is raised into “blisters’* 
over developing appendag««^, it is not apparent. 

The position of the mouth parts is indicated by blister-like awellings of this 
character. Already well defined at this early stage, they form, at later 8tag«», 
mucli more conspicuous features of the pupal bead, than do the mouth parts on 
the adult. 

The three thoracic aegments are still distinct, and the appendages of each 
are folded closely against its ventral surface, and do not extend beyond the mg- 
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ment fram wbieii thty originate. In the specimen shown in PL xxvii., flg». 3 
and 4, the appendages had been stretched out for examination, and had not com¬ 
pletely resumed their m)rmal closely-packed condition when figured. The seg¬ 
ments of the antennae and the limbs are indicated only by faint grooves in the 
uniform, dnely-granular, white matter of which all the appendages are compose^l 
at this stage. 

The Imlteres are relatively much larger than in the imago, anti appear 
clearly ns the rudiments of meta-thoracic wings (PI. xxvii., fig. 4). 

The first appearance of colour on the body is in the region of the eye rudi¬ 
ments. These soft, white, rounded prombences assume a yellowish tinge about 
tile same time tiiat the thoracic appendages, still and indistinctly divided 

into segments, unfold, and extend down over the ventral surface of tlie body. 
As tlie eyes deepen in ( 5 olonr, the y el low' tinge extends over that part of the 
head which" is orange-iroloured in the adult female. 



Text-fig. 16. Diagram showing way in which larval case of pupa is opened up, (x 11). 

Toxt-figs. 17-20. Motamorphoaea of poatcrior end of larva during pupation, (x 12), 
B’ig.i?. liateral view of early stage. Fig. 18. Ventral view of lat<^r »tage. 
Figg. 19-20. More advanced pupae, lateral views. 7th sp., apiraole of 7th 
abdominal segment. 

At this stage the terminal abdominal Segment loses its larval character, and 
becomes slightly bilobed at the tip (Text-fig. 18), while u biluhod protulierancc 
grows out from its ventral surface. The latter probably originates from the 
upper, or eighth abdominal segment, wdule the bilobed tip belongs to the ninth 
(fused) segment. 

Tlie development of this termbal, or fused eighth and ninth segment, into 
the external genitalia of the adult fly, is the most noticeable feature of later pupal 
growth. It has been followeil out in more detail in tlie female than m the male, 
and is shown b Text-figs. 17 to W, The male pupae secured did not show the 
same range of developmental stages, Imt eight distinct abdommal segments an* 
present in all, 

^ Other ehanges take the form of depositions of colouring matter, and of 
ohitb in various parts of the body, as the segments of the appendages become 
more ol^rly defined; and the outgrowth of hairs on these segments, and of a 
fine pubescence on the abdomen (PL xxvii., fig. 0). The wing sheaths lie flat 
against the ventral surface of the body, and cover the first and second abdominal 
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segments. Within them the much crumpled, and folded wings can be seen; very 
daidc in colour. The Erst pair of legs extends down to the tip of the wing; the 
second pair to the middle of the third segment, and the third pair almost to the 
fifth segment. The limb sheaths fit loosely over them; and are slightly constrict¬ 
ed at level of each joint. 

The form of the sheaths for the mouth parts i« shown in PI xxvii., %. 7. 
They consist of four thiB'^walled vesicles, two central, upper and lower, with 
enlarged bilobed extremities, and a narrower one on each side, bluntly rounded 
at its extremity, and with a small secondary lobe attached to its upper surface. 
Through their walls it is possible to see portions of the developing mouth parts, 
at first pale yellow in colour, later darkening to a deep brown. There is a 
certain amount of rigidity in the pupal skin, so that the vesicles retain their 
shape unsupported by the underlying organs, these being much^ smaller than their 
covering. When the latter is removed it is found that the lateral vesicles enclose 
the m^illary palps, and the lower median vesicle the ‘^proboscis,’' its bilobed 
extremity forming the sheath for the labellae. The parts enclosed by the upper 
vesicle are very small and inconspicuous, but a careful examination of them 



Text-fig.21. Mouth parts of pupa dissected out from pupal sheath, surface view, (r 67). 
Text-fig.21tf. Lahrum epiphai^x of same. 

Text-fig.22. Bacik view of the same. 

Text-fig.28. Portion of sheath of mouth parts, showing enoloawi labmm-epipharynx, and 
palp. 

/r.cL , frpnto-clypeus ^ /,</., Xabram-epiphiUfynx; , hypopWynx i , maxUUry 

pblpj pharjmx; /ad, labella, 

when dissected out (as shown in Text-figs, 21, 22) reveals the presence of most 
of the structures described by Peterson (1910), and shown in his figures of 
Stratiemyia apimla. Within the proximal end of the vesicle is a small saddle- 
shaped piece of ohitin, the frontp-clypeus, which supports, on its lower, inverted 
V-shaped margin, a triai)kgular, beak-like process, projecting outward from the 
face, the labrum-epipharynx (Text-ftg, 21.o). In the pupa, the line of junctiem 
l)efcween the constituent parts is still visible, and the underlying epipharynx is 
clearly distinguiig^able from the labrum. Lying below this structure, and still 
quite separate from it, is the thin grooved bypophorynx. la the imago (PI. 
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ixvii.; % 6) its b»m\ portion it unitod with the iabruxu^tipipharynx, to form the 
hiM»i‘proboB(nfi} and th<t tree dietal end k scarcely distin^ishablc. 

The tip of the labruxa-epipharynx, in the pupa^ does not reach beyond tlie 
proximal half of the sheath enclosiiig it (Text-%. 23), and the existenee of the 
enlarge, biiobed, distal portion is puxeli&g. No structiire is contained within 
it at any stage of development. The double nature of the sheath enclosing the 
maxillary palp is also peculiar, but seems to suggest the presence, originally, of 
well-developed maxillae, with their galeae and laciniae. 

Between the lateral sheaths, just below the tipper median une^ there are, in 
the very early pupal stage %ur^ in PL xxvii., 3 and 4, two small, ttrin, 
needle-like, chitin pieces, which are not enclosed in sheaths. These structures, 
which do not appear in later stages, would seem, from their position, to repre¬ 
sent rudimentary mandibles, though no trace of mandibles exists in the imago. 

Other swellings of the pupal skin, for which no apparent reason exists, 
occur on the head. A small double vesicle is situated between the base of the 
antennae, and the sheaths for the mouth parts (PI xxvii., fig. 7). Just below 
the eye on each side, in the position of the gena, is a prominent, downwardly- 
projecting, hollow vesicle. 

Stigmata *—A pair of lateral spirades i« present on each abdominal liieg- 
ment from the first to the seventh. The first six pairs an? \'ery prominent from 
the earliest stages of pupal development, and are of coin])licuted structure. 
TJie greater portion of each one lies outside the body woll, in the region hetwwui 
it and the pupal skin, which is here raised into a sharp peak, and strengthened 
by a funnel-shaped piece of chitin. The wide mouth of the funnel faces in^ 
wards, and serves to protect the underlying stigmatic apparatus. This consists 
of a pear-shaped bulb with thick muscular walls, penetrated by a fine lumen, 
and terminating in a long slender tube, with strongly chitinised walls, which 
runs through the neck of the funnel, and extends out to the larv-al skin (Text- 
fig. 19). The tip of the spiracle appears on the outer surface of the larval skin 
as a dark brown projection in the region of the larval stigma. A slender tra¬ 
cheal tube, given off from the base of the bulb, and opening independently on 
the pupal skin, is probably the original larval tracheal tube, the pupal spiracle 
lieing a secondary growth. These structures will bi considered more fully in a 
later paper, dealing with the tracheal system of larva and pupa. A tiiicliea of 
the ordinary type connects the base of the stigniatic bulb with a circular apcifnre 
in tlie body wall. Shortly before the emergence of the imago, this tul)e becomes 
detached from the body, and the whole stigmatic apparatus is left behind in the 
pupal skin (PL xxvii., fig. 9) * The only trace of it which remains on the body, 
is a wide, deep bole, with chitin rim, on the lateral margin of each segment 
(Text-fig. 20). 

The spiracles of the sevaith pupal segment differ from the rest. They pror 
ject very little beyond the body, and are of simple structure, lacking the great 
development of chitin supports. The reason for this is seen when the; larval skin 
is <fi88«0ted away from the doraal wall of the pupa (PI. xxvii., fig. 5), The first 
six alMlominal segments correspond exactly with the segments of the larva, and 
are in close contact with the larval walls in the region of the spiracles. But 
the terminal segments undergo a considerable change in si/e and shape during 
mf^teorphoria, bet^cahiug telescoped to a certain extent, and reduced in widfl*; 
so that a wide space k left round tlie posterior end of the pupa, and the seventh 
pair of apirflcks is not opposite the corresponding pair in the lanal skin, and 
cannot reach the exterior to function in breathing. 
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All the figures, for both Hate and Text-figures, were drawn at stage level, 
with the help of Zeiss camera lueida, and Zeiss and Eeiohort oculars and ob¬ 
jectives. 

Typ<^ specimens of larva, and male and female pupae and bred specimens of 
both spring and autumn bi^oods have been deposited in the Australian Museum, 
Sydney. [Specimens Nos. K43304—08.] 

Figures of bred specimens, both male and female, are shown on Plate xxviii. 

List or the SraoiHis or Stkatiomtiidae which have brbn Obseevkd in the 
Earliek Staobs, with Retrrknoes to the Literature Relating to These. 

[To avoid unnecessary repetition the authors are quoted here only with date 
and page of work. The complete reference will be found in the lit-erature list at 
the end, which is arranged in chronological order. The names of the species are 
those given in the descriptions referred to. No attempt has been made to deal 
with synonymy.] 

Beris chcUybeata Forst.—Walker, 1851, pp. 11, 12 j Scbiner, 1864, p. 24; Brauer, 
1883, p. 58; Lundbeok, 1907, p. 69. 

Beris spp.—Williston, 1908, p. 166; Verrall, 1909, p. 199. 

Chloromyia formoaa Seopoli.—Lundbeck, 1907, pp. 65-66, fig. 26; Verrall, 1909, 
p. 189. 

Ckorisops {Actina) tibialis Meigen.—Handlirsch, 1883, pp, 243-245,'figs. 1-4; 

Brauer, 1^3, p. 68; Lundbeok, 1907, p. 70; Verrall, 1909, p. 204. 
Chrysomyia formosa Zett.—von Roser, 1834, p. 267; Cornelius (Sargus formosm 
Schrank), 1860, pp. ^02-204, t. ii.; Brauer, 1883, pp, 58 and 23. 
Chrysomyia poUta Ldimaeus.—Reaumur, 1742, t. 14, fig. 6; von Roser, 1834, p. 
267; Bouchd, 1834, p. 49; Schok, 1848, pp. 1-3, 10; Boling, 1882, p. 
188; Brauer, 1883, p. 68. 

CUtellaria epkippium Fabricius.—Meigen, 1818. iii., p, 130; von Roser, 1834, p. 
267; Westwood, 1840, p. 533, fig. 127, 8; Zeller, 1842; Markei, 1844, pp. 
266, 478-480; Bckolz, 1848 (?); Jaennicke, 1866, p, 226; Brauer, 1883, 

^ p, 68 {Ephippium ihoraoium) ; Verrall, 1909, p. 83. 

Ephippinm alhiturds (?) Bigot.—Froggatt, 1896, p. 84, PJ. ix., figs. 12,13. 
Geoaargua {Sargus) spp.—^WUUston, 1908, p. 166. 

Hermetia albitatsis Fab.—Brauer, 1883, p. 58. 

Eermetia illueem L.—Bellardi, 1861, p. 26; Brauer, 1883, p. 58; Dunn, 1916, 
pp. 69-61. 

Eermetia spp.—Williston, 1908, p. 185. 

Eophdonta viridula Fabricius.—-Lundbeok, 1907, pp. 67-68. 

Microohryea polita Linnaeus.—-Lundbeok, 1907, p, 67; Verrall, 1909, p. 192. 
Microohrysa spp.—Lundbeok, 1907, p. 07. 

Myioohrysa spp.—^Williston, 1908, p. 165. 

Nemotelus pmtherinus L.—^Lundbeok, 1907, p. 26, %. 7. 

Nemoiettus uUginosue Linnaeus.—Holiday, 1867, p. 194; Brauer, 1883. pp. 68, 
23. 

Nemotelm spp,—Lundbeok, 1907, pp. 23-24; Williston, 1908, p. 166. 
Paa«.---’Lundbec5k, 1907, p, 66. 

Odontomyia argentata Fabrioius.—Zeller, 1842, col. 807; Zeller, 1846, iii.; LuM- 
beck, 1907, p, 51, * 

Odontomyia hydroleon Lbnaeufi.—De Qmr, 1778, vL, PI. 9, fig, 4; Brauer, 1883, 
pp, 68, 23. 
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Odontom^/ia ornata Mexgen,—Reaumur, 1742, FI. 25; Zeller, 1842; Jaeaaioke, 
1806, p, 218; Brauer, 1883, p. 58, 23c; Lmidlxeck, 1907, p. 54, figs, 

20-21; Verrall, 1909, p. 143. 

Odontomyia tigrinit Pabr.—Lundbeck, 1907, p. 50; Jusbasebjani!, 1910, p. 685. 
Odontomgia viridula Fabricius,—Seholz, 1848, p. 34; Brauer, 1883, p. 58; 
Jusbasebjanz, 1910, p- 685. 

Odontomgta spp.—Lundbeck, 1907, p. 48; Willistou, 1908, p. J65; Verrall, 1909, 
p, 130, 

Oxycera meigenli Staeg.—Heeger, 1856, p. 336; Brauer, 1883, p. 68- 
Oxycera marrmi Curtis.—Haiiday, 1857, p. 193; Verrall, 1909, p. 102. 

Oxycera triliniata Lianaeus.—Heeger, 1856, p. 336; Brauer, 1883, p. 58; Ltuid- 
beck, 1907, pp. 31-32, 34, fig. 14. 

Oxycera spp.—Brerni, 1846, col. 164; Haliday, 1857, p. 193, PL 11; Brauer, 1883, 
p. 23. 

Paohygaster ater Panz.—Meigen, 1818, vi., p. 344; vii., p. 104; Macquart, 1823; 
8t. Fargeau, .1826, p. 779; Schillmg, 1829, p. 94; Seholz, 1848, p. 1*3, 
19; Dufour, 1841, p. 264; Heeger, 1863, Brauer, 1883, p. 58; Verrall, 
1909, p. 71. 

Pachygoffter leacMi Curtis.—Perris, 1870, p. 212; 1876, p. 180; Verrall, 1909, 
p. 78. 

Pachygaster meromelas Dufour.—Dufour, 1841, pp, 264-260, figs. 17-19. 
Pachygaster minuthsimus Zett.—Zetterstedt, 1851, viii., p. 2961; Brauer, 1883, p. 
68; Lundbeck, 1907 (P. minutimma), p. 21; Tragardh, 1914, pp. 192- 
196, figs. 3-5; VerraU, 1909, p. 68. 

Pachygaster orhitaUs Wahl.—Verrall, 1909, p. 75, fig. 99. 

Pachygaster pinif Ferris.-**-Pema, 1870, p. 210, ten figs.; Brauer, 1883, p. 58. 
Pachygaster tarsalis Zett.—Liindbeek, 1907, pp. 20, 22, tig. 4; VcnalL 1909, p. 
72, fig. 100. 

Pachygaster spp.—Westwood, 1840, p. 632, figs. 127, 129; Zetterstedt, 1851, viii., 
p. 2961; Brauer, 1883, pp. 68, 23; Williston, 1908, p. 165; Verrall, 3909, 

p. 66. 

Sargus hipunctatus Scopoli.—Reaumur, 1742, p. 69, PL 34, fig. 4, PL 22, figs. 6-8; 
Brauer, 1883, p, 58, %. 24. 

-S'ar^tw cuprarius Linnaeus.—Lyonet, 1832, PL 17, figs. 21-24, 29; Boueli6, 1834, 
p, 48, PL 4, figs. 31-36; von Eoser, 1834, p. 267; Westwood, 1840, p. 633, 
tig. 127, 10; Dufour, 1846 (Comptes rendus), p. 318-319; Beling, 1882, 
p. 187; Brauer, 1883, p. 68; Lundbeck, 1907, p, 61; Verrall, 1909, p. 184, 
Sargus flacipes Meigen.—Lundbeck, 1907, p. 64. 

Sargm formosm Sehrank.—Cornelius, 1860, pp, 202-204, PI. 2. 

Sargus iridatus Scop.—Lundbeck, 1907, p, 62, fig. 24. 

Sargm spp.—Perris, 1870, p. 206; Lundbeck, 1907, p. 60; Verrall, 1909, p. 165. 
Stratiomya ambb Wiedem.—Cros, 1911, pp. 99-103, figs. 

Stratiomys chamacleon Lmnaeue.--*-Frifich, 1720, p. 10; Swammerdam, 1737, Pis. 
39, 40, 41; Reaumur, 1742, PL 22; Sparmen, 1804; Sebrank, 1793, pp. 
7-26, PL 3, figs. 1-9; Oeoflroy, Entom., ii., p. 17; Westwood, 1840, p. 
532; Leydig, 1860, p. 16T, Leydig, 1861, p. 39; Brauer, 1883, p. 
68, fl^. 22, 24; Mile, 1896, pp. 110-111; Florentin, 1899, p. 274; Jusr^ 
baschjanz, 1910, p, Fantbom and Porter, 1913, pp. 609-820, PI. xU.: 
VerralL 1909, p. 152. 
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Stratiomyia poiamitia Meigen.—Fanthom und Porter, 1913, p, 509-^20, Pi. xH. 
Siraiion^yia Lundfoeek 1907, pp. 1445, 41, 74. 

Stratiomys futcata Fabr.—Zetter^tedt, 1861, i., p. 135 j Brauer, 1SS3, p. 57) tig. 
23a; Lundbeek, 1907, p. 44, %. 17. 

Stratiomys longk^^mis Bcop.—S<iho]x, 1848, p. 34; Fnedenfde, 1880, p. 184; 
Brauer, 1BS3, p, 57, %. 235; Henneguy and 1892, Ixi., pp. 309- 
316, PI. 6; Lundbeck, 1907, p. 43; Croa, 1911, p. 101. 

8tfatiomy$ strigata Meigeu (nec Fabricius) = S, ripariOr —Kawall, 1867, p. 124. 
StratiomyB sirigam .—Henuegny and Biuei, 1892, cxiv., pp. 430432. 

StraUomy$ »pp. (Habitat).—Padkard, 1871, p, 102; also in Amer. Nat., ii,; 
Luca^t, 1879, p. 142; L^er, 1880, pp. 167“1()8; Btongiiiart, 1881, p. 419; 
Griffith and Packard, 1882, pp. 599-000; Peamm, 1884, p. 1287; John- 
®<m, 1895, p. 229; Wilbittm, 1908, p, 166. 

Straiwmya wpp. (Morphol).—Kunckel d*Herculai», 1879, pp. 491-494; Viallanefi, 
1885) pp. 75-78; Vaney, 1900, p. 360. 

8tr»Uomps spp.—Bhaip, 1901, p. 479. 

Svibula citripea Dutour.—Dnfour, 1846, (Soe. Ent. Fr.), p. 47; Bufour, 1847, pp. 
7-8, PI. xvii., %, 12. 

Subuia ftalrl.—WesmotO, 18.17, Ann. Ho(\ Bnt. Fr., vl, p. 89; West- 

wood, 1840, p. 634; Dufour, 1^7; Zetterstodt, 1851, i., p. 130; Brauer, 
1883, p. 69; Austen, 1899 (Xplomg^iu wacaiafa), pp. 181-190; Ltmdbedk, 
1007, I). 82; Gorham, 1899, (Ent Mo. Mag.), p. 71; Verrall, 1909, p. 
223. 

Suhula {Xyloph<igufiy tmrginiCita Moigen.—^Wenmael, 1837 (Bruxelles), pp. 320- 
322; 1837 (Ann* Boc. Ent. Fr.), p. 90 1 Froriep, Notinen, 1838, vi., eol 
39-40; Sehol*, 1848, pp. i-3, 8-19, 49; Dufour, 1847, p. 13, PI. xvii., fig. 
13; Vcrrnll, 1909 {Xglomyrn marpwmftf), p, 227. 

Suhula paUipes LoeWi—Townsend, 1893, p. 163. 

Snbula (Xylophagm) varin Meigen.—von Hoser, 1828, p. 188; Westwood, 1840, 
p. 534, fig. 127,14; Heegt^r, 1868, p, .307; Brauer, 1883, p. 59. 
Xylomyia (SubuUt Meig.) spp,—Lwndbeek, 1907, pp. 79-80. 

.^dferackfVi poUta Coquill.—Johnson, 1906, PI. 1, fig. 8. 

Zahrachia spp.—Williston, 1908, p. 166. 

IjiTKRATiraic Bkauko -wmi tre Biology of the STiuTiOMYnnAR. 
Arrmgtd in ehrmohgical order. 

1720. Fhjsoh, J. L.—Beeehmbnng von allcrly ln»6(^ten in Teutehknd, nebat 
nutrliehen Anmericungen .... von diesen .... inlandisehen 
Gewunne^ Berlin, i., 5, p. 10. 

cAamaei€0n, larva). 

1737. Swammerdam, J.—rBiblia naturae. 1737-1738. London, 1758, Pis. 

{Siraiiomys cAumaeUm^ larva. Structure and biography described aootir- 
ately and m detail with figures under the name . 

1742. Brattmur, E. A. F.—Mtowres pour servir k rhistmre ties insectes, 4 
vol». Fari«. iv., pis, 

larvae). 

1778. Du Geer.—M^ oires pour aervir A Tliistoire des Infiectes. 7 voh. Stock¬ 
holm. vi., PL 9, fig. 4, 

{OdoniomyiA hydrottm^ larva). 
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1798. SCHHANK.—Beitrag *iir Natiirgeachiclite der Stratiomifs chamadetm. 

Naturfomher Stuck^ xmi., ^ 7-25, tab. iii., 1-9. 

1804. Sparmak.*—S ebrift d. schwsdisclwn Akad. 

{S/raiiomys chamadeoit^ larva), 

1822. Mkjgkk, J. , —iSystematiseh'e Bfjschmbun^ dor iKjkannteu Europaist-liou 
^^wmflusfeligren IiiHekten. Hanm, iii., p. 130; vi., p. 344; vii., p. 104. 
{Kphippium thoraciumt PachygasUrni^^,) 

1823-1827. Macquakt.— Dipt, du Nord de Franop. Lillp. Travaux, 1823-24, pp, 
59..244; 1826, pp, 324499; 1836-27, pp. 213-201. LiUe, Mem. Soe. 
8ci., 1827-28, pp. 140-371; 1833, pp 137-308. 

{Jf^chygaster ap. larva). 

1826. St. Fargeau and SfcaviLLE.—Lea larves du Vappon Lai. Fabr. [Pachtf- 
gmter Maeq.] EneifclopeAle mHUnAique, x., p. 779, 

(Larvae received from Caroel by Maoquart tinfl deacribed >>y him. His d«e^ 
ofipti<m quoted). 

1828. VoK Roskr. —Beitrage zwr Naturg. d. Gatt. lyhphagus. Naturivm. 

AbhandL, Stuttgart u. Tubingen, ii.. Heft. 2, p. 188. 

(LatYtkof Xy/omyia if aria (Xylophagus varhis^ descrihed). 

1829. SoHnajx<j,'-*-Ent()niM)i. Beitrg., i., p. 94, Tab. 8, fig. 8. 

(Larvae of Pochygasier aier under the bark of IHuus silvedris), 

1832. Lvonet, PiRRRi;. —Recbercbes sur PAiinloinie et les Meianjorpboses de 
diff^pentes espies" d’lnsectes. Ouvrage postliuni. publie par 
M.W. do Haan, Paris, .T. Balli^sre, 580 pp.. 54 IMaru-iies, 

(Sargns cuprarius larva, t. xvii., figs. 21-24. 29). 

(*SV^ also Pam, Mus. Hht Xat.^ MHi., .vviii., 1829, pp. 233-312, 
377-457; xix., 1830, pp, 57-131, 341-455; xx., 1832, pp. 1-41.) 

1834. BorcTTR, P. F.—Naturgescbichte dor Insekteii, bosotuiers ihror orslea 
zustaiuk* als Larven und- Puppen, Berlin. 

(C/itysamyia pclUaf larva, i., p.49. Siugns rifpmrius). 

1834, Vox Ro8 ER.—Wuiltemb. Correspondb)., i., p. 207, 

(Larvjm of Ckrysomyh poiiiat a-Rd Oi. formosa under stonem; Ephippium 
ihoracimH\%v\ik\ Simgus cuprarius 

1837a. WfiSMAKt, CoxsTANTiK.—8ur les metamorphoses d’lui Xylot»hagt‘. (Bub- 
«/a warpwiaJa), Acad, Nei. BruxcUes, i\., p]). 320-322. 

(Also in Froriep, Notmn, vi,, 1838, col. 39-40.) 

1837h. Wehmakl, Constantin.—A«». Boc. Ent, />.. \i., Hull. Kntomol. ]►. 
lx3txix-xo. 

(Sttifuia fXvlopuyia) marghiata Mg., or Suhuia maculala larva), 

1840. Westwoop. —iutroduetion to tbe Modern Classitieniion ot; Inserts, ii., pp. 

6324534 

(Preparatory atagea of SuMit maculata found in dry rotten tree in the New 
Forest and imago reared, Ephippium fhoracinw larva, p. 53», fig. 127, 8 . 
SPPm fig. 127, ^ Sargns cuprarius. p. 

1841. DtJFOUH, Leon,—N ote sur la lan^e du Pachugai^ter meromelof^, inseote de 

I’ordre des Bipt^^res, Am. Svi, Zool., sev. 2., xvi., pp. 264-2(16. 
%s. 17-19, 

1842. ZiLLKR.—“Dipterologiacbe Beitrag^^!.” Okem JsIk. xi., col. 807-847. 

(Odoniofuyia argtniaiaj Larve in fmicbten Erlengeliolaen, Horbst, Winter 
und Friib^r untet faulem Laube, Taubuesselu u, u, Vegetabilion. Ephip¬ 
pium ihoracitim Uxybl^ Odontomyia ornaia hrvfi). 
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1844, Makkel, Fribpbi^'K,—B eitrAge zur Kernitniss der unter Ameisen lebedcn 
iDscktt'n. GernMT^s ZeitBch. f. Ent., iii., 1841, pp. 208-2i5j Ihid., 
V., 1844^ pp. 193-271. Ueber dio Larve von Clitellaria ephippium. 
Jhifk^ v., pp, 478-480. 

{Ephippium thoracimn with formica ftdiginosa). 

3846. Bbemi.—B eitrag zur Kunde der Dipteren. Oken, Isis, iii., col. 164-176. 
{Oxycera app. larvae). 

1846«. Dufour^ Leok,— 8ur uiie eolonie (Vinsectes vivant (lan« Tulcere de 
I'Ormeau. Comptes rendus Acad, Farts, xxii., pp. 318-319. 

(Larvae of Sargus cuprarius ). 

18466, Dufouk^ L —(jnelque chose sur k Brochyopa hi color ct le Suhularia cit- 
ripen, Ann, Boc, Ent, Fr,^ 2, iv., p. xlvii. 

{Suhula ciiripcs\wt\9), 

1847. Dufour^ L.—Histoire des Metamorphosis du Subula eiiripe^ et de 
qnelques atitres esp^ces de ce gimre de Dipteres. ,■!*(«. Sci, Nat,^ 
Zool., 8^r. 3., vii., pp. 5-14, PI. xvii. 

3848. SohOle, H.—Ueber den Aufenthalt der Dipteren wahi^end ilirer ersten 
Stande. Eni, Zeit, v. Breslau, iv., pp. 1-34. 

{Strutiomys longicorniSt larve in Pfutzen, p. 34* Chrysomyia poiita l»>rye> 
in Kubdiiiigar, p. 1-3, 30; Ephippium thoracium, ? Odontomyia viridula, 
Pachygaste*'' aUr), 

1851. Walker. —Dipt. Brit, i. [probably Inseela Britanniea, Diptern, 3 vola.], 
(Larva (?) of Berts chalybeata, pp.ll-12). 

3851. Zetterstedt, J . W.~4)iptera Heandinaviae. Lund., i., Viii. 

(Larva© of Stratmnyiidae'), 

1853. Hkegee^ KK.VEST.—Beitrage zur Naturgcsebiclite der Insecten—Ale Beit- 
rage zUr Fauna Oesterreichs. k. Akad. • IF/ss. Wien, x., pp. 

7-30, 101478, 460-481. 

(Figure of Pachygasier afer), 

1856. Hbeoeb, E.—Keue Metamorpliosen einiger Dipteren. Sitz, k, Akad, Wisa, 

irwtn, XX., pp. 336-350. 

{Oxycera meigettii, Oxy. triliniaia), 

1857. Haliday, a. H.— 'Sat, 6w!f. revim, iv., pp. 177496. On some remaining 

blanks in the natural history of the native Diptera (Larvae), List 
of the genera and species of British Diptera, the earlier stages of 
wlutih are more or less perfectly known, with references to the prin¬ 
cipal authorities, pp. 188-196. Additional note on the metamor¬ 
phosis of some species of Diptera, hitherto undeseribed, or known 
but imperfectly. Proe., pp. 192496. 

1868. Heeger, E.—Bcitrage zur Katurgeschichte der Insecten. Sltz, k, Akad, 
Wm, Wien, xxsd; pp. 295-309. {Subula varia, p. 307.) 

1860. Leydig, Frakz. —Uber l^lkablagerung in der Haut der Insecten. Larve 

von Stratiomys clhamaeUon, Arch, f, Naturg,, xxvi., pp. 167-16D, 
1800, Cornelius.— Zur Emahmng und Entwiekelung der Larven von Sargm 
formoBitB Schrank, Ent. Zeit, Stett,, xxi., pp, 202-204, t. ii. 

1861. Leydig, Frank. — Berlin, Ent, Zeit., v., p. xxxix. 

(Siratiomys »pp. larvae). 
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18t)l. Bellardi, Lukh,—8 a^fgio di Ditterologia Mefi^ioana. Mem, Acvad 

Torino, xix., pp, 201-278. 

{HenntHa illucens larvae numerous in closets)* 

1864. ScHTNER.—Fauna Austrica. (Diptera). Vienna, 2 vols. 

(Larva of Beris chalybeata,\,t p. 24). 

1860. Jaennioke. —Beitrage zur Kenntnisa der europaisclicn Strationiyideri, 
Xylophagiden, und Coenomyiden, sowic Naclitrag zii don Tabaniden. 
Berl, Ent, Zeit, x., p. 218. 

(OdoniofHViO ornaia bred from a larva found in water near Frankfort. 
Larva of Ephippium thoracium taken by von Hoyden in a nest of Formica 
fuli^moui, p. 220). 

1807. Kawall.—M isctellanea entomologiea. Bieit, Ent. Zeii., xxviii., pp. 117-124. 

^Transformations of Siratiotnys strij^afa briefly described, p, 124. Larva 
round among black ants in an old fallen /^nus syivesiris). 

1870. Perris. —Histoire des Insectes du Pin maritime. Ann. Soa, Eni. Fr.^ s 6 r. 

4, X. 

{Puckygasicr pint larva, p. 210). 

1871. Packard.—'T he larvae of an unknown Straiiomyai found iu salt water, 

Clear Lake, California. Amor. Jour. Sci. Arts, New Haven, (3), 
vii., p. 102 . {Bet also Amer. Nat., ii.). 

1876. Ganin.—M ateriaJen zur Kenntniss der post embryonalon Entwiekelungs- 
gesehiehte der Insekten. Protoholle der Bitzunyen der Sektlon fur 
die Zoohgie md vergleichende Anatomie der 6 . Versammlmg rwi- 
meker Naturforseker und Aerzte in Warschau, Sept. 1876, Mitge- 
teilt von Hoyey. 

(Siratiomys compared with Anthoniyui ). 

1879. Lvcas. —Larvae of BtrnMomyn sp. living iti hot wafer in Euboea, and very 
tenacious of life. Bull Soc. Ent, Fr., (5), ix., p. exlii. 

1879. Kitnckkl d’HERCULAis, J.—Reehmdies inorpbolc^giqaes et zooiogiques 

sur je Byst^me nerveux des Inseetes dipteres. Camples Hendws, 
Ixxxix., pp. 491-494. 

(Includes larvae of Siratmnyiidae ). 

1880. Laker, A. Q. -^Entomol, xiii., pp. 167-168. 

(Larvae of Siraiimnys in winter. Habits). 

1880. PRRlDEiJms, E. vox.—Ueber Artemia salina und andero Bewohner der 

KSooIenteiebe in Salzburg. Mitth. d. Biebenhurg Vereins f, Flaiurw, 
in Hermanmt,^ xxx., pp. 112478, Pl. 

(I^arvae of Siratiopnys /tmgkaruis, p.l64). 

1881. Broxonukt.—N ote sur les Tufa quat/eniaires de Hernouville, pres Gisors. 

Bull Soc, GM. France, (3), viii., p. 419, 

(Larva of Straliomys found). 

1882. VIALLAXE 8 , H.—Note sur les terrainaisons nerveuses sensitives des in- 

seetes. Bull Boc, Philom., .(7), vi., pp. 94-08, 

(Nerves in skin of larva of Slniiiomyui described). 

1882. ViAid*AXES, H.—Recherche* sur THistolagie des Insectes, et sui- los ph 6 no- 
mfencs histologiques qui aeeompagncni le d4veloppement post- 
embry^onnaire de ce* animaux. *SV'/. .Yaf., (7 ar) 1.), xiv., 1, pp, 
1-348, PI. iv. 

(Includes au aocotmt of integunieut, nerve terminations, etc., of Sit'aiiomyt 
larvae). 

(See also Bihl, EcoUf xxvi., .3, p. 348, PL xviii.). 
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1S82. GtoFrim; and I^aoiburd.—L arvae of Stmtiom^ia ftp- found in a hot 
in Colorado, Amer. Nat,, xvi, pp, 51^-600. 

1882. Bbauer, F-—Die ZweiHuger cles Kaieerlichen Muaouuis sea Wien, ii. 
Denkscht, k. Akad, Wiag. IFttfw, xltv., pp. 5M10, Taf. i., ii. 
(Diwimae® oluBsiauation far Xjidopkajg^its and SuMa^ bMod on study of the 
Urv««» pp.dl-^). 

1882. OsTBijr-SAOKKN.—On Profesftor Brnuer’s paper: Ver&ueh einer Charaeteris’ 
tik der Gattunjfren dcr Notocantlien 1882. Berlin. Fnf. Zeit,, xxvi.; 
p. 365. 

(From oz^muetite draws from the ima^isets. larvae, mode o# pupation, and 
nervous system of the larvae, determines the correct ohwsifioation of Sudu/a^ 
etc.). 

1882. Bkling.—^B eitrag tvix Metainorphow^ zweiflugeliger Inseeten a us den 

Familien Tabanidae, Leptidae, Anilidae, Kmpidae, Dnlichopididae, 
und Syrpliidae. Arch, f, Natury., 48, 2, pp. 187-240, 

(InoludoB larva of Sar^us cuprarins and Chrysmnyia polita, p.ll8). 

1883. Braukr, F.-^Die Zweifluger dea Kaiserlkhen Museums zu Wien. iii. 

Systematische Studien auf Orundlage der Dipterenlarvon, nelijftt 
oiner Zuaamnieiisteliung ^'o^ Beispielen aits der Literatur uber dies- 
elben und Beschreibimg neuer Formen. DmkHchr, h, Ahad. 

Tr*«rw*, xlvii., pp. 1400, Pis. 

(A delAlie<l statement of the cUaraoterji! of the larvaf» of the various sections 
in Straliomyiidae, even to genera, pp,22.2«). 

1883. Pearson.-A mer, yvii., p. 1287. 

{Stratiomys larva‘bcourring iu sea water). ' 

1883, HAxnuRNCH,—TVrh. z,-b, Ges, Wien, xxxiii., pp. 243-245, figs, 1-4. 

{Ckarisops {Aciim^ iibialis Meig. hwva dwscrlhed andagured. with remarkfl 
on the larvae of allied genera). 

1885. VuLEAKES; H,— 8 nr la structure intorue dii ganglion optique de quelques 
lar\OS de Diptoes (Miwico, Emtalig, Straiiomyg). Butt, Soc, Philom,, 
(7). ix., pp. 76-78. Sec aiwo Ann, Sci, Nat., ( 6 ), xix., Art. 4, pp. 
1-34, FIs. i. and ii. Etudes histologi<iues et organologiques sur les 
centres nesrveux ct les organes des sens des animanx articul 6 s. 
Tromhm& memoire: Le ganglion optique de quelques larvos de Dip- 
t^res (Musca, Bristaliftf Stratiomys ), 

1802. Henxsigfy, F. and A.—Contribution h mieroacopique du 

syat^me nerveux larvaire de Straiiomy?^ kmgicornu, Ann, Soc, Ent. 
Ff., lxi„ pp. 300-316, PI. vi. 

1892. F. and Binet, A.—Btructure du systfenie nerveux larvaire 

de In Stratiomya strigom, Comptes cxiv., pp>. 430432. 

(Summary in Joum. Boy, Micr, Soc„ 1892, p. 356.) 

1893. TowxflRKa-“i?w^. Newf , Pbilad., p. 163. 

{SnMa pallipcs larva described). 

1895. JoHXSox.-^ A review of the Stratiomyia and Od4)ntomyia of North America. 
TrmH, Amer, Ent, Sac,^ xxii., pp. 227-278, Pis. iii, and iv 

(Larvae of StraticHiyia in thermal springe). 

189(5. FROWATT.—The entomoloffy of the srra** tree (Xawthorrhwa). Proc 
Linn. Soc. N.$.W., 1896, pp. 74-87, PI. ix. 

(Larvft end metomorphoiU of F^hippium albitarsh. p.W, S((t. lli mid 1 »). 
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1896* Mik.—D ipterolo(sfi»piie Miscelkn (2 »eries), vii. Ueber die FrucIibaTkeit 
von Stratiomyia Dejr. pp. 110-111. Wim Ent. Zeit,^ 

xv„ pp. 106-114. 

1800. FixmKXTiN.—Etudes sur la Fanne des Mares sal^s de Lorraine. Ann, 
ScL Nat.f tZooL), x,, pp. 209-349. Tnmds, pp. 274-276. 

(Larval habits of Sh'atwmj^s chmnelton, p.274) . 

1899. Auhten, E. E.—^On the preliminary stages and mode of eseape <d' the 

imago of the Dipterooa genus X^ihmyia Itond. {Suhula Mg. st. 
auct.) with speeial reference to maeulata F,^ and on the 

systematic position of the genus. Ann, ^fay. Kat. Hifti. (vii.). iii., 
PP.18M90. 

{Xylomyia represents a primitive, ancestral form of SUratiomyiithie jijiven off 
from the common stem ^tar the evolution of the characteristio type of larva 
and mode of pupation, hut before the assumption on the part of the imago 
of the equally oharacteristlc features (venatiom spurless tibiae) exhibited by 
tlie more specialised types of the family). 

1900. Vakicv, C.—Note sur les tubes de Malpighi des larves do StnatiomyB. 

Bull. Soc. Ent. Francey p. 360. 

1901. HiiAiiP.—Camb, Nat. Hist., vi., p. 479. 

(Larva of StriUimnyiidat), 

1902. Vakev, —Contributions k F^tude dos larves ct dcs in^iiumorplioses des 

Dipt^res. Ann, Ilnir, Lyon., N.»S, 1, Faso. 9, 178 pp., 4* Plates. 

1904. PbOTKlKOW.—Ueber die Hautnng und uber einige Elemente dor Hant bei 
iimi Insekten. Zeitsehr. f. Wm. ZooU Ixxvi. 

1906» JOHNSON.—NoteB on some dipterous larvae. Vmjvhe, Th>«ton, Mass., .xiii. 
(Larva of Zabrachia polUu^ pL 1, fig. 8). 

1907. LrxDBECK, W.—Diptera Daniea, Pt. 1, pp. 13-75. 

(Siratiomyiidixe. Oenoral account of eggs, larvae and pupw^, |>p.i4-l5. 
Synoptic table of Danish larvae, p.74), 

1908. VViLUSTON, S. W. —Manual of North American Diptera. New Haven, 

3rd edit., p. 165. 

Eggs, larvae and pupae of Siralwmyiidiie. Hahitat. 

1909. Vkhuall^ G. H.—British files, VoJ. v, Stnilmmifidm and ^iieeeeding 

families of the hrackycera of (irreat Britain. London. 

(1-780). ^^Metamorphoses’- by D, Sliarp. pi>. 31-39. 

1910. Beck EH.—Zur Kenntniss der Mundteile und des Kopfes der Diptcren 

Lurven. Zool. Jtuhrh, 4«af., xxix., pp. 28.1-314, PI. 18, figs. 19, 20. 

1910. JcsBAHCHJAXZ. 8 .—Zur Kenntniss der naeh emljtyonalen Entwhheliing 

der Stratiomyiden. Jencdsche ZeitscL, xlvi., pp. 681-736, 3 Taf. 

1911. CROS.““Note 9 sur les larves de aimhis Wicah'inann. Ffuillf* 

jeunes natural, Paris, xli., pp. 99103. 

1913. Fakthok and Portku.— slratwmyioe, n.sp., a fiagollate 

parasite of the Hies Siratiomyia chamekon and potamida, with 
remarks on the biology of the hosts. .4m//. Trap. MerL Liverpool 
vii., pp. 60M20, PL xU. 

1914. TbaoardH; L—Skogeentomdlogiska bidrag 1-5. Enttm. TiA^krift, Upp¬ 

sala, XXXV., pp. 188-209. Pachypfister minutifisima Zett., en under 
bark levende stratimnvid. pp. 192-196. figs. 3-5. English summary, 

p. 208. 
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1916. PETERSON; Alvah. —The hjpad-eapsule and month parts of Diptera. 
Illinois Biol Monog,, iii., % pp. 1-112. 

1916. Dunn, L. H .—Hermstia illucem breedin^^ in a human cadaver. Ent, 
News, Philad., xxvii., pp. 59-61. 

Explanation of Plates xxvn.-xxvitr. 

Plate ixvii. 

Metamorphoeifi of Meioponia ruhriceps Macq. 

Fig. 1, Head of larva, dorsal view, X 45, ^ 

Fig. 2. The same, ventral view. X 45. 

Fig. 3. Pupa: early stage. Ventral view. X 14. 

Fig. 4‘ The same, lateral view, X 14. 

Fig, 5. Dorsal wall of larval ease cut away to show the enclosed pupa. X 7. 

Fig. 6. Pupa: Fairly advanced stage. X 14, 

Fig. 7. Head of pupa, enveloped in pupal sheath, x 28. 

Fdg. 8. Mouth parts of imago. X 28. 

Fig. 9. Posterior end of pupal sheath, removed from larval case. X 9. 

Plata xxviii, 

• Meioponia rubriceps Macquart. 

Fig. 1. Bred specimen of male. Emerged April. Natural size, 5:3 mm. long 
from head to tip of tail. 

Fig. 2. Bred specimen of feiiiak, drawn two days after emergence, in November. 

Abdomen extended to much greater length than is found in most cap¬ 
tured specimens. Natural sise, 14 mm, long from head to tip of tail. 
Fig. 3. Abdomen of a captured female, dorsal view, showing the more usual 
appearance. 
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ORDINARY MONTHLY MEB:TIN0, 

24th NOVEMBfiR, 1920. 

Mr* J, J. Fleteher, M.A., B.Sc., Pre«kient, in the Chain 

Dr. JiRi Victor Dankh^ ('onsiil Genwal of the CReekoslovnk Hopulilic, 40 
Bayswater Road, Darlingimri^t^ Miss Mahguerite Hknky, H.Sc., **Derwent,’' 
Oxford St., Epping, and Miss Margaret Helena O^Dwyer, B.Sc., '*Elstorie/^ 
Copeland St., Beecroft, were elected Ordinary Memberw of the Stwiety, 

Candidates for Linnaan Macleay Fellowships, 1921-22, were jremimled that 
Applications must be lodged with the Secretary not later than Tm^sday, 3(Hh inst* 

The Donations and Exchanges received since the previous Monthly Meeting 
(27th October, 1920) amounting to 5 VoIb., 188 Parts or Nt)s., 42 Bulletins and 5 
Reports, received from 40 Societies and Instit\iti(ms and 3 donors, were 

laid upon the table. 

NOTES AND EXHIBITS. 

Mr. Fred Turner exhibited and offered observations on a specimen of Lolium 
ttmukntum Linn., which he had received for dek^nnination from Mr. R. Baird, 
Multogocna, Darling River, who had never hitherto seen it growing in the dis¬ 
trict. The seeds of this exotic grass are considered injurious, and if eaten are 
said to produce droAvsiness, headache, and vertigo. According to Sir J. D. 
Hooker and the Revd. Canon Tristram, "this species is identical with the ‘Tares’ 
of Scripture, and is one of the worst weeds in the wheat crops of Palestine, and 
the only grass with a poisonous seed.^’ 

Mr. W. W. Froggatt exhibited specimens of the Hag Shellm* or Boree 
Moth, Teara contraria, showing the masses of eggs covered with tlie down off the 
lips of their bodies. One of the egg masses contained a numbei’ of eggs of a 
parasitic moth, the larvae of which feed utmn the eggs of the Boree Moth and 
pupate under the cover of the egg down. The larvae of this Bag Shelter Moth 
every year strip the foliage from thousande of Boree trees, Acacia pendulaf one 
of the most valuable fodder trees in Australia. 

Mr, G. A, Waterhouse exhibited TisipJwne rawnslei^i c? and T. aheorta ? 
which he had paired, together with 3 6 and 2 ? obtained fnuii this ei-oss and 
also two small families obtained by pairing these first generation s} mho mens. One 
family consisted of 3 <?, 1 S , and the other of I c?, 2 ?. Also four speeimens of 
the first generntion obtained by crosBing T, abeona c? witli T, raa nsleifi Also 
litt€Tonpmp%a mirifica and 71. reared from larviu*, together with dead 

pupae of both species. 

Mr, H. J. Carter exhibitwl (i) spednieris of each of the six Australian 
genera of ChaleophoriHae (Buprcstidae). These six genera whu-o at nn earlier 
period all classed as Chakophora though they are el early <lifferen Bated in modern 
Tvork; (ii.) specimens of three closely allied (’ophof/astrn, c(meerning two of 
which there is some confusion in Kemman’s "MOnognaphie’’; (iii.) Fprim(le9 
mx-spihta Carter recently collected by Mr. H. W. Brown on the Johnstone 
River, Q.; (iv.) an example of a new genus taken by Dr, E. W. Ferguson at 
Fort Macquarie and (v.) a new species of Stigmvdmi fi'om the Blue Mts. 

Dr, A. B. Walkotn exhibited a number of seeds associated with OlosaopteriB 
in rocks of Permo-CaTboniferoua age from Thrcivmile Creek, on the Bowen 
Coalfield, Queensland. 

Mr. J, J. Fletcher exhibited specimens of Fer.^oonia luMa R.Br., from 
the Lane Cove district, Wing portions of the only two plants, both solitary, he 
had ever seen growing. The opinion was expressed ihat this species needs fur¬ 
ther investigation. 
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A REVIBiON OF THE CHIROMYZINl (DIPTERA). 

By O. H. Habi>y 
(Plates xxix.-xxx.) 

Miss Irwin Smithes paper on tlie larva of Metoponia jubrireps Macqnart, has 
made it neeeasary to »tudy the geinis and its allies in a more eomprehciwivpi 
manner than baa been done liitUerto, so that tbe position of the species may bo 
adequately determined and the genus may be rlistinguisbod from Ibe allied genera 
of tho world. 

The literature on the group of StratiumpUdae, here placed in the tribe Chiro- 
myzini, shows oonsideraW<^ disagieemeni of ideas c.oneeniing the relative value 
of charaetere hitherto used for grouping thi? species into generUf so the system 
independently adopted here was based on the study of Australian forms only. 

Attention is drawn to the fact-that various genera hitherto proposed were 
founded upon venation characters, in accordance with the usual custom of 
grouping the Stratiomi/iidaef but such a treatment is not only imposBible with the 
species under distniHsion, as show in this study, but also will have to he aban¬ 
doned a« a main factor in grouping other species of Strafiom^tidae before a 
natural claasiftcation of the family can he attained. 

It is scarcely to be expected that any alteration w ill be made upon the prin¬ 
ciples underlying the present scheme of treating the genera under the tribe Chiro- 
myasini, but it is possible that the genus Chinmpza is divisible into two groups, 
formed according to whether the eym of the male are contiguous or separated, but 
this development, for obvious reasons, cannot be undertaken in this paper. 

A list or species placed in this tribe is as follows;— 

Mktok>kja Macquart*. (Synonyms.—Ino/JMs Walker; and Criptoheris White.) 
rubrieepfi Macquart. [Syn.— flaricaput Walker, deapectufi Walker, 

White], (Now Sontii Wales, Victoria and f Tasmania), n.Hp^ (New 

South Wales). 

CHiBOKYX.v Wiedemann. (Synonyms,—X(?rtrmorp;ea Macquart; f Vewacm Wal¬ 
ker; Jlidorufi Philippi; Lqgarm Philippi; Laparinm Endcrlein; mad 
White, Moequart.) 

iHttaftt Wit^fknnann (Braail), Wiedemann (South America), 

cana Wkdenmtm (Central aitd South America), l&ptiform'it Maequart 
(Broril), Macquatt (Australia)* pW*<c(» Walker (TaHmania), ftmti- 

Walker (South Anjcnca), aiemo Bigot (? Australia), kramei Philippi 
(Cbilo) PhiUppi (Oiile); Enderlc^^ (Chile). 
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ffr^ndicomiti Hnrdy {Xenomorpha)f (Tasmania), 

Bobeoide 8^ M.gen. 

subfdatm n.sp. (New South Wales, Victoria, and ? Tasmania), 

,ALL(XiU08YA Osten-Saeken. (Synonyms.^—Ijoew^ h€C Macquart and 
Amcanthoherin Brunetti.) 

fmcitarsis Say (Syn, —dorftaUs Say, brem WaJker, lata Walker, paUipes 
Wiedemann] (United States of America), obscuriventrb! Loew (Canada), 
nimdm Loew (United States of Amerieu), vagans Loew [Syn.—'werTms Bru¬ 
netti] (Europe and Aaie^)^ crtasitarsig do Meyere (Java), cnfl.v.s« de Meyere 
(Java); barhiellinfi hezxi (Briueil), mf(amensif$ Bnmetti (Annam). 

Of the above twenty-Biree apeoieti the first fifteen belong to the Chiromyxini, 
and the eight speeies under the genus Alhgnosta probably belong to the same 
tribe. 

I desire to record ray thanks to Mr, 3* A. Kershaw, of the National Museum, 
Melbourne, for the loan of specimens of Chiromyzini under his charge, which 
included the manuscript species, Bortomyia sahulcda Walker also to Miss Irwin 
Siruth and Dr E, W. Ferguson who have aff(>rded me every op i tort unity to 
examine specimens in their collections. 

mbe cwEOimna 

Dejlnitiofu —The antennae are situated low* down on the head, are short, and 
are composed of three short joints, the third of which consists of several segm^ts 
which are fused or almost fused, so that they are found not to form independent 
segments when dissected; the face recedes. The scutellum is without spines and 
its (H)ntour is smooth. The abdomen contains seven segments*; the irralc has the 
genitalia expom'l, and the female haa a protcnsive ovipositor containing a pair of 
cerci. The wings, when at i^estr lie horizontally and partly overlap above the 
abdomen; they have a venation which i« variable in each specic^s; at most the 
wings contain a full complement of veins occurring in the family Stratiomyndae, 
(^r certain veins consisting of the upper branch of the cubital fork, the third 
posterior vein, and the cross-vein between the secjmd and fourth posterior veins 
may be partly or completely oltsolcte. The fifth posterior vein issues from the 
aecond basal cell and joins the anal vein considerably before it rotwhes tin* wing 
margin. The female is apterous in one genus. 

The tribe Chiromyzini is adopted here as the tdiarnriers of the genera 
placed under it are not of sufQcieixt importance to warrant their isolation from 
the subfamily Beridinae, Osten-Batikca made a family of tlie genus CMromy^a^ 
and Kertesz, in his catalogue, treats it as a typical form of a subfamily under 
the family CoenomyiklGM but does not associate the genus MlognoAta with it. The 
genus AUognoata is not known to me but judging from the charactm-s published 
it appears that the species placed under it belong io the tribe defined above. 

Key to t^he gemra^ of the tribe Chiromyeini. 

1. The eyes separated in both sexes; the two basal ioints of the antennae equal In 
length, the third joint of the tpale four times the length of the second and 
of the female oflly twice the length; the male with wings, the female 
apterous.. . . ... .. .. BortvuUSf n.gen. 

*All the works dealiag With Beridiutte seen by the writer Htnte that the abdomen has 
seven visible se^ehts) however, there are eight visible in the female, 

not Including the apietd one, usually referre<l to a» the ovipositor and which 
Gontiuns the eerel. . 
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Both sexes with wings, other characters variable..2. 

2. The male with contiguous or separated eyes; the antenn^ with the basal joints 
about equal in length, the third joint about twice the length of the second. 

Chh*omyta Wiodemaun. 

The male with contiguous eyes; the antennae with the basal joints variable in 
proportion, the third joint four times the length of the second, 

Meioponia Maequart. 

Genas Metopokia Maequart. 

Metoponia, Macqumtr Dipt. Exot, «uppL 2, p. 28; Walker, List Dipt. 
Brit. Mus., V., suppl. 1, 1854» p. 112; Osten-Sacken, Borl. Ent. Zeit, 
xxvii., 1883, p. 297; White, Proc. Roy. Soe. Taa., 1914, p. 46; and 
1916, p. 260; Hardy, Proc. Roy. Soc, Tas., 1920, p. 34. 

Jnopus, Walker, Ins. Saund. Dipt, 1850, p. 2; List Dipt. Brit. Mus., v,, suppl. 

1, 1854, p. 112; Osten-Sacken, Berl. Ent. Zeit., xxvii., 1883, p. 296. 
Cryptoberi^j White, Proc. Linn. Soe. N. S. Wales, xli., 1916, p. 73. 

Definition .—The eyes are contiguous in the male and widely separated in the 
female. The antennae do not exceed the length of the head; the first joint may bo 
f the length of the third or considerably less, the se<sond joint is short,; the third 
joint is rather long, at least four times the length of the second. The abdomen 
is depressed in both sexes, and normal in shape. The venation is variable; the 
radial vein may issue from the first basal cell, or it may branch off the cubital 
vei^ at a little distance from the basal cell; the upper branch of the cubital vein 
is OBually present, but may be absent in isolated specimens; the discal cell has 
three posterior veins issuing^from it, all of which reach the wing border. The 
first and second posterior veins may issue separately from the discal cell or from 
a point, or they may be stalked; these characters are variable within a species. 
The third posterior vein is never present; the fourth is normal; the fifth issues 
from the second basal cell and joins the anal cell considerably before it reaches the 
wing margin. 

METOPOKtA BUBRiOKPS Macquart. (Plate xxix., figs. 5, 6.) 

Metoponia rubriceps^ Macquart, Dipt. Exot., suppl, 2, 1847, p. 28, Ph i., fig. 
4; and suppl. 3, 1848, p. 15; Walker, List Dipt. Brit. Mus., v., suppl. 
1, 1854, p. 113; Osten-Sacken, Berl. Ent. Zeit., xxvii., 1883, p. 297; 
White, Proc, Roy. Soc. Taa., 1914, p. 46; and Proc. Lmn. Soc. N.S. Wales, 
xli., 1916, p. 75; Hardy, Proc, Roy. Soc. Tas., 1920, p. 34, text-fig. 1; 
Smith. Proc. linn, Soc. N.B. Wales, xlv., 1920, p. 605, PI. xxvii.-xxviii. 
Chiromyza /lav*cap«^, Walker, Ins. Saund. Dipt., 1852, p. 163. 

Cryptoberis herheneem, White, Proc. Linn. Soc. N,8. Wales, xli., 1916, p. 97, 
text-fig, 1. 

f Inopm deapeetua, Walker, Ins. Saund. Dipt., 1850, p. 2, PL i., fig. 7; List 
Dipt. Brit. Mus., v., suppl. 1, 1854, p. 112 (dispectua). 

AS^j/wofijywy.—The reasons for considering that Cryptoberia herheacem White 
is identical with Metoponia rubtkepa Macquart have been dealt with in my paper 
in the Pro<?eedings of the Royal Society of Tasmania, 1920, and no further com- 
ment h needed here. The illustration of Inopua deapeotm Walker shows that 
the upper branch of the culntal vein h imssiug, which character is rare in Meto^ 
ponia ruhrieepa, but the other characters agree so well with this oonunon spCcice 
that the generic position is beyond dispute; the,basal joint of the antennae, which 
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is about as long as the third, and the radial vein issuing from the first basal cell, 
agree with this species. 

Characters. —This species, in which the female is usually black and the bead 
red and the male brown or somewhat blackish, never with red, has the antennae 
with the first and second joints together about equal in length to the third, the first 
rather long, and the second joint about one quarter the length of the third. The 
radial vein invariably issues from the first basal cell. 

DiBeeripHon, —c?. The head is black, the eyes are contiguous and have a little 
pubescence. The antennae are black, the first joint is long, about three times the 
length of the second, the second joint is about as long as broad, the third joint is 
four times the length of the second. [The text-fig. 1, in the Prw. Hoy, Hoc, 
Tasm., 1920, p. 35, shows the antennae drawn from a inicro-Blidc,] The thorax 
and scutellum are black and have some black pubescence and depressed yellowish 
tomentum. The abdomen is black and contaiiis denser pubescence; there are 
seven segments and exposed genitalia which conform in shape with those of other 
species of Beridinae. The anterior coxae are black, and the remainder of the legs 
are yellowish, slightly stained fuscous. The wings are obscurely fumed and the 
halteres are similarly coloured. 

$. The head is red with some short pubescence, the ocelli and the eyes are 
black; the latter have a little pubescence. The antennae are black, sometimes red 
at tlie base, and conform in proportions to thOvSO of tlie male. The thorax and 
scutellum are black with short pubescence, and sometimes tracings qf lighter mark¬ 
ings can be seen laterally. The abdomen is depressed, black, and usually with a 
thin light border at the extreme lateral edges. There are seven abdominal seg¬ 
ments, the ovipositor (the eighth segment) bearing a pair of cerei; in the speci¬ 
men described and illustrated here the ovipositor contains a small, inflated, yellow, 
ventral sack which can be detected bulging on each side. T!ie abdomen <!om tains 
short pul>e8cence. The legs are variable in colour, they are usually rtnldish and 
nuch stained with black; in the specimen illustrated the anterior coxae are red— 
the intermediate and posterior coxae black; the trochanters are reddish, the basal 
half of the femora is black, the apical half red; the middle third of the tibiae is 
black, the base and apex reddish; the tarsi have the base of the first and second 
joints red, the pul villi and the basal half of the claws red. tlie remainder black. 
The wings are rather strongly fumed and the halteres arc similarly ccdourcd. 

Hah. —New South Wales: Sydney. (51 20 9.) Specimens Iiave also been 

seen from Victoria, but are not available for study at the time of writing this 
paper, Macquart adds Tasmania as a locality, but specimens from this State 
do not seem to be represented in recent collections. 

Mktopoma oemtna^ n.sp. (Plate xxix., figs. 1-4.) 

Characters, —^In this species the female has a red head and the remainder 
is usually blaokish,. with a brownish scutellum; the male is brown or blackish with 
a lighter brown scutellum, and also often the se<mnd and third abdominal seg¬ 
ments ore of a lighter brown dorsally. The first joint of the antennae is but 
little longer than the second, and the third joint fowr times the length of the 
second; tiie radial vein of the wing branches from beyond the base of the cubital 
vein. The head differs in shape from that of ilf. rubriceps when seen dorsally, 
the face appears to be more prominent. 

Description.—?, The head is red, with the ocellar tubercle and the eyes 
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blank. Sm dorsaliy the head in ecmi^picuoualy more pFomuMmt between the eym 
than in Metaponia rubrieeps, Maequart. The first joint of tlie anbenmae as sboul 
twice the length S(f the second^ and the third joint is missing. 

The thorax Bcatelhun and abdomen are as in JIf. rubrio»pH; they are black 
widi a dnll yeilowish tinge on the pofd^lar eallna^ .whieh oharaeter is dse 
present in M. rubriee^; ^ias colour extends on to the scuteUnm and forms an 
apical margin in tbe holotype only. 

The legs, as in Jf, mbrioeps^ are red and much stained with black. 

The wings are fuscous and have the radial vein branching from the base or 
shghtly beyond tbe base of the cubital vein, which is forked at, or beyondf the 
middle of its length. The ilvst and second posterior veins issue from the dieoal 
0^1 sepanakely. 

cf. This aex is blaekish in colour and has a yellowi^ tomentum; tbe eyes azw 
coDtigttous, the ocellar and antennal trianideB are very smaM, the latter reddish; 
the epKStOM ie yeUowish. The antennae are reddish or yellowish and much 
stained with fuacoBS. Seen dorsallyf the shape of the bead anteriorly is artdied 
and not flat aa in Jf. mihricepit. 

The thorax is black and has depressed yellow hairs, the humeral and post- 
abtr ca^ and tbe seutelium sa?e ochraceouiit. 

The abdomen is black, hut the first and second segments may contain a con¬ 
spicuous area of yellowish brown; the genitalia are yellowish. 

The legs ace yellowish and mmilar to those of the male of M. rubrieeps. 

The wings isre fuscous and have the ra<lial vein branching from near the 
base to abt^ one-sixth the length of the cubital vein which is forked at about 
two-tbirds of its length. The fhrst and second posterior veins issue from the 
discal cell aepar«fc«dy or from a point, or they may be stalked. 

Ltmgth. — <S. 6—7 mm. ; 9. 10 mm. 

//oh.—New South Wales: Lenra, Blue MomilainH, March, 1920, collected by 
Dr. A. Haolean. 

fThe holotype $ and the allotype J wore presented to the Australian 
Museum by Dr. E. W. Ferguson. The paratypes, (3 cf, 1 $) are in Dr. Fer¬ 
guson’s eollection. 

Oonus C H I K 0 M T z A Wiedemann. 

CMromyza, Wiedemann, Nova Dipt. Gen., 1820, p. 19; and Auss. aweifl. Ins., 
i., 1828, p. 237; Bigot, Ann. Soc. Ent. Prance, (6), ix., 1879, p. 185. 
Xenov^orpha, Maequart, Dipt. Ihcot., i., 1, 1838, p. 193; and L, 2, 1830, p. 190; 

Hardy, Froc. Roy. Boc. Tas., 1920, i>. 37. 
lugarm, Philippi. Verb. a.-b. Qes. Wien., xv., 1805, p. 728 (preoccupicfl); 

Osten-Saoken, Bed. Ent. Mt., xxvi., 1882, pp. 366, 308 and 380. 
Uplofun, Philippi, te/cif., p. 728; Osten-Sacken, lot. cit, pp. 368 and 380, 
Lagannw, Endeflein, Zool. An*., xlii., 1913, p. 251; Krober, Wytmnah’a GCn. 
Ins., fase. 161, 10H p. 13* 

Mtioponia, White, Maequart), Pnw^r. linn. B(K'. K.S. Wales, xIL, 1916, 
p. 74, ^ ' 

f Nonacfi», Walker, Ins. Sapnd. Dipt.,!., 1850, p. 7; Osten^Baclwn, Bcrl. Ent. 
Zeit., xxvii., 1883, 296. 

Tbe ^nm mirompm WMemmxi was founded wpoh a Brasilian 
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sp^ies, 0. lAttata, in which the upper branch of the cubital fork and the third 
poeierior vein are obsolete, and the ieeal cell is complete. 

The genus Xenomorpha Maequart waa founded upon a species, X. leptiformiSf 
in which only the upper branch of the enbital fork was obsolete, that is, the third 
posterior vhin was present, otherwise the characters are identical with Wiede¬ 
mann ^s species. Australian specimiats show variations in which the upper branch 
of the cubital rein may be present or absent and the discal cell may be partly 
open, and finally the third posterior vein may be absent, but such an w^currence 
is rare. , 

The genus Hplorus Philippi was founded on a Chilian species, 11, krausei, 
in which the third posterior vein is absent. Australian specimens conform to 
this and indi^’id^al specimens with the discal cell partly open are rattier common, 
thus showing;’ a connecting link with Lagaru$; the upper branch of the cubital 
fork is also Hometimes absent and in this way unites Lmjarus with the typical 
Chirofnyga, 

The genus Laparinue Enderlein was proposed for a Chilian species, L, pam- 
lioa'tts, which confonnwl in the characters to Lagarus (preoccupied). Enderlein 
placed Lagarus as a synonym of his new genus Lagarinus and erroneously re¬ 
moved the group to the family Scempidae, Krolwr copied Enderlein^s description 
and appended it to the end* of his revision of the genera of Sctiiopidae without 
comment. 

The characters of the genus Metuponia, given by White, conform to the 
Xenomorpha of l(fa<jquart, 

The following key will make the relation between these various species clear.— 


1. Specks with four posterior veins.2. 

Species with five posterior veins, the third of which is stunted .. Xemmorpha, 

2. The discal cell open, all traces of the cross vein closing the discal cell obsolete. 

Lagarus and Lagarinus. 

The discal cell closed, or at least the vein that closes the discal cell is indi¬ 
cated. (i. 

3. The cubital vein forked. Hylorus. 

The cubital vein simple. .. Chirouiyza, 


These differences of character are variations that grade into each otiicr and 
are of less than specific value. 

In the arigmal description, the genus Ahmocm Walker is described as having 
the antennae seven segmented and the second joint much longer than the first, 
bat Osten-Sacken states that the type, 27. transr^ua, from South America, appears 
to be a UhiromyMa as he could not find any difference. 

D4finition,-^l!h6 eyes are contiguous or separated in the male and widely 
separate in the female; the antennae are shorter than the head, the first joint 
is short, the seeond about the same «ixe, and the third scarcely exceeds the length 
of tljo two basal joints united; a sp^ies descriM as Xenomorpha grandwornia 
Hardy, has the third joint considerably longer and dues not belong to this genus 
«ui defined here. The abdomen of the male is depressed; the genitalia conform to 
those of other generA of the BAndmae. The female has the basal segments of the 
abdomen distended and the apical segments attenuated ; there are four distended 
segments and three narrow elongate segments, at the apex of which is the pro- 
teimive ovipemtor, the truo eighth segment, which bears a pair of eerci. Both 
sexes have Wipgs; the yenatipn is very variable within a species, more so than in 
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the gerniH Metoponia. The radial vein invariably issueg from the Hwt basal call; 
the upper branch of the cubital vein may be present or obsolete; the discal cell 
may be open or closed and is short; three posterior veins iasue from the disoal 
cell and often another, but stunted vein, the true third posterior vein, is also pre¬ 
sent ; the first and second posterior veins may iasue from the discal cell separately, 
or from a point, or they may be stalked; these characters are variable within a 
species. The &fth posterior vein issues from the second basal cell and joins 
the anal vein considerably before it reaches the wing margin. 

(^HifJOMYrA viTTATA Wiedemann. 

Ohirontj^ia vittata, Wiedemann, Nova Dipt. Gtm., 1820, p. 20, fig. 8, ?. (For 
further references sec Kertesz, Cat. Dipt., iii,, 1008, pp. 144-5.) 

Not ^.—Schiner gives X leptiformis Macquart as a synonym of this species. 

Chiromvza ochuacka Wiedemann. 

Chirompza o<fhracea, Wiedemann, loc. cit., p. 20, tf. (For further references see 
Kertesz, he. eit,) 

Chiromyza FU8CAKA Wiedemann. 

Chiromyza fuscana, Wiedemann, Dipt. Exol., 1821, p. 115, 5- (For further 
references see Kertesr, loc, cit) 

Cmiromyjsa LRPTiifx>BMi8 Mac(juart. 

Xemmorpha leptifotpUs Macquart, Dipt. Exot., i., 1, 1838, p. 193, PI. lotiii., fig. 
1 (9); and i., 2, 1 m 9, p. 190 (d*); Walker, List Dipt. Hrit. Mus,, v.» 
suppl. 1, 1854, p. 66. 

Note .—Seliiner gives this as a synonym of C. vittata Wiedemann. 

Chiromyza AUsmAuis Macquart. (Plate xxx,, figs. 12-16.) 
Xenomofpha <$ustraU», Macquart, Dipt. Exot., suppL 4, 1850, p. 54, PI. iii., fig. 
7; WiJliaton, Trs^ Ent. 8oc. Philad., xv., 1888, p. 244; Hardy, Proc. 
Boy. 8oc. Tas., 1920, p. 38, text-%. 2. 

This species has already been fully described, but it is subject 
to considerable variation in wing venation and colour markings. The eyes are 
separated in both sexes; the wings have a very complete venation, but the upper 
branch of the cubital fork may be partly or completely absent; the third pos¬ 
terior vein is almost invariably indicated by a stunted vein which is variable 
in length, and in one speoimon tbef' cross-vein between the second and third pos¬ 
terior veins is obsolete. The illustration is taken from one of the series of speci¬ 
mens from Gisborne already described by me. 

Macquart. described the male as having rather thick poaterioT tarsi, which 
character applies better to Oh/ priacUj whilst the drawing shows the eyes separated 
in the male, and a stunted third posterior vein which conforms to tdie species 
identified here, 

Hab ,—New Soutli Wales and Victoria. (6 8 9.) 

t Chihomyza rRANSRQnA Walker. 

Nonaefis Waiker, Xus. Baund. Dipft,, 1852, p* 7, 

ChironyMO fronse^, Osten-Baeken, Beri, Ent. Zeit, axvi,, 1882, p, 868. 



Cmmurix PRiscA Walker- (Plate xm., tigs. 7-11.) 

CMromyia pnaca, Walker, Ins. Sound. Dipt., 1862, p. 162. 

Metoponia pW«ca, Hardy, Pro(i. Roy. Sw- Tas., 1920, p. 36. 

Characters.—Eym contiguous in the male, separated in the female; the wings 
have a variable venation, in which the upper branch of the cubital vein is pre¬ 
sent or obsolete, the first and second posterior veins may bo stalked, or issue 
from the disoal cell from a point or independently; the third posterior vein ifl 
obsolete; the transverse vein between the second and iVmrth posterior veins may 
be incomplete, making the discol cell partly open, and iu one ’case which is 
illustrated (Plate xxix., fig. 7) the second basal ceil is also partly open by a 
similarly incomplete cross-vein. In the male the pt)sterior tarsi arc thickened. 

Note, —Walker^s type from Tasmania is evidently a male and is not ade¬ 
quately enough described for its identity to be positively determined; the only 
apedes known from that State that appears to approach Walker’s des(;ription 
was subsequently identified and described as Metoponia pn'.sco, but the id<mtifi- 
cation is not a satisfactory one. 

Chiromyza VtClNA Bigot. 

(■hiromysa vicim, Bigot, Ann. S^x^. But. Prance, (5), ix., 1879, j), 200 (?). 
Metoponia vicina^ Kertex, Cat. Dipt., iii., 1908, p. 146. 

Note ,—The position of this species is open to doubt, but as it was described 
from a female, it cannot belong to the genus Boreoi^les, and its colour does not 
agree with the known species under the genus Metoponia. The inadequate de¬ 
scription reads like that of a typical female Chiromyza, and its habitat is queried 
Australia, 

Chihomyza krausei Philippi. 

liylorus kramei^ Philippi, Verb. z.-b. Ges. Wien., xv., 1865, p. 728, PI. xxvi., fig. 
33 (cf); Osten-Sackeii, Berk Ent. Zeit., xxvi., 1882, p. 368; Hunter, 
Trans. Amer, Entom. Soc. Philad., xxvii., 1901, p. 133. 

i^lmaOMYZA ' PAUSL.KN I Philippi. 

Lagarus pamlenl, Philippi, Verb. z.-b. Ges. Wien, xv., 1865, p, 728 (?); Hunter, 
Trans. Amer. Ent, Soe. Philad., xxvii., 1901, p. 132. 

LagariniM poasiewi/Enderlein, ZooL Anz., xlii., 1913, p. 263. 

Chihohyza paradox a Eriderlein. 

Lagarinus paradoxus^ Enderlein, ZooL Anz., xlii., 1913, p. 262, figs. 1 and 2 (cf). 
Bpedes of ancertain generic position. 

Xbnomorpha grandioorkis Hardy. 

Xenomorpha grandicorms^ Hardy, Proc. Boy. Soc. Tas., 1920, p. 39, text-fig. 3. 

GenusBomio IDEs, n.gen. 

Boreamyia, Walker, MS. name. 

eyes are aeparated in both sexes; the antennae have the 
two basal joiats of equal leni^ and the third joint about twice the length of the 
bOsOl joints united in the male, and about the same length as the basal joints 
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mated in tbe lemaie. The abdcunen is depressed in ihe male, imd in the female 
the four basal segments are distended and the apical segments attenuated. The 
wings of the male contain a complete or almost complete venation; the upper 
branch of the cubital fork and ihe stunted third posterior vein may be absent. 
The female is apterous. 

—A female spe(dmen in the National Museum^ Melbourne^ bears 
a label in Walker^B handwriting identifying the spedcs as Boreompiu 
and, in conaeqaenee, the species has been rather well known under that name. 
It appears that the name has not been published, and Dr. Ferguson informs me 
that he failed to dnd a specimen of the species in the British Museum, on 
which account it is reasonable to suppose that the specimen labelled by Walker 
and now before me, was intended to be the type of a new 6x>^des. The name 
Boreomyia is preoccupied by Bortomf/ta Banks, 1906, a North American Neurop^ 
tcron of the family JieiMfobiidne, and, moreover, the strict meaning of the 
name is scarcely applicable to the species under discussion. Boreom^ia would 
mean “norlhem according to its derivation, and this does not appear to bo 
the meaning intended by Walker, who evidently noted the shape superficially re- 
N»nbliiig the Panorpid genus Borcus and intended in bis name to convey the 
meaning Boreus-dy. The name is modified here to Boreoicifs, meaning ‘^like 
Bor^usJ* 

B 0 REOIDE 8 soBULATtrs, n.sp. (Plate xxx,, figs. 37-22.) 

Boreomyia suhuUUa, Walker, MS. name. 

Description *—The female^ is much inflated and apterous; the male is winged, 
more or less uniformly coloured brownish, and is slender in build. 

rf. The front is one fifth the width of the head, parallel-sided and bulges 
slightly; the ocellar tubercle i» very slightly raised, and anterior to this a median 
depreesion reaches the antennae. Tlie antenoao have their two basal joints equal 
in length, and the third joint twice the length of the basal jointf united, and 
obacurely annulated. The face is small and the oral aperture is shallow and wide, 
and beneath it can be detected the minute mouth between the small palpi. The 
thorax and scutelium arc normal, the former often stained with fuscous. The 
abdomen is rather long and slender, depressed, and consists of seven segments. 
The exposed genitalia conform in shape to those of other species of the Ben* 
difuie. The legs are light brown in colour, long and slender. 

$. The front is about one^third tbe maximum width of the head, is uniform¬ 
ly wide, and bulges ecmsiderably. The ocellar tubercle is but slightly raised, 
and anterior to this there is a pair of large promiaenees divided by a deep 
median depresidon which reaches the base of the antennae; the front contains 
conspicuous yellowish pubeeeenee anteriorly. The antennae are situated low on 
the bead and close together*, the two basal joints are about equal in length; the 
third joint is equal to tiie biteal joints together; the epical half of the third joint 
is olweurely mmulated and three or four divisions can be seep. The oral aper¬ 
ture is shallow and wide, and it contains a tubercle occupying a larger poison 
of its area; below the tubercle, a minute mouth can be detected between the small 
palpi. 

The thorax anteriorly is as wide as the head, but widens consideTably to* 
wards the abdomen; It is glabrous and shining, but contains a little golden ^ 
mentum dorsafiy * The scutellain i* flattened ho that it lies like a plam 
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the TnetatLotaiKU which is rI»o depreseed but wriokled, and separates the scuteliam 
from the abdomen. Liateridly the tboras: is normal, and ventrsdly it ia sdtnost 
entirely concealed by the coxae. The winp and halteros are obsolete, but there 
are minute prominences indicating the position where tliese appendages should be. 

The abdomen normally is large and distended, but in some specimens it is 
shmelled and no larger than that of the bead and thorax combined. There are 
four distended segments followed by three elongate narrow segments, at the 
apex of which the ovipositor (the segment) protrudes and contains a pair 

of cerci. In all the specimens the alidomen shows tendencies to shrivel, and 
in some specimens dark tmnds are to be seen oti the three basal segments and 
dark longitudiral stripes on the apical segments. In the holotype the apex of 
the first dorsal segment has a tliin transverse apical band, the se<‘ond and third 
segments have a broader central band and the fourth to seventh segments have a 
pair of black stripes. The ventre has tracings of corresponding bands and 
stripes more or less visible; in daA specimens these markings are more or less 
obliterated. 

The legs are long and have their anterior coxae very broad, covering half 
the length on the ventral side and idmost touching the intermediate coxae which 
are normal. The posterior coxae are situated at tlie distance of their own width 
from the intermediate coxae and are normal; the legs contain a minute pubes¬ 
cence. 

Length —c?, fi-10 mm,; ? X5-25 mm. 

Halh —There are 36 c? and 24 $ from New Booth Wales and Victoris. Vic¬ 
toria : the labelled bpecimens invariably indicate May a« the month of occur¬ 
rence and the localities are Western District, Myer's Creek, Brighton, Mordialloc 
anfl Portland; and Mount. Buffalo, males only, taken by Miss Irwin Bmith, iOth 
February, 1920. New South Wales specimens are from Mount Kosciusko, females 
only, taken by Dr. E. W. Ferguson, February, 1920; females from Bago Forest, 
in the Australian Museum, taken by C. Rosegger; and males lalwUed Moonbar 
and Kosciusko, 3000ft,, taken by Helms in March, 1889, are also in the Australian 
Museum. Tasmania: specimens from this State taken on the summit of Mt. 
Wellington, and one taken by Mr. C. E. Cole near Bellerive, Hobart, un¬ 
doubtedly belong to this species, but unfortunately they are not available for 
study at the time of writing this paper. 

Type .—The holotype ? and the nUotype cf are in the National Museum, Mel¬ 
bourne; paratypes will be found in various collections, including that of the 
Australian Museum. 

0enus Ai^toasroSTA Osteu-Sacken. 

Meioponin, lioew, nec Mhequart, Dipt Faun. Bud. Afr., i., 1860, p. 1. 
AlkgnMa, Osten-Sacken, Bert Ent. &it, xxvii., 1883, p. 297; Bmi, Dout. Ent. 

Zeit., 1908, p. 470; Cqquillott, Proc. U.S. Nat. Mus., xxxviu, 1910, p. 606; 

Brunetti, Faun. Brit Ipd., Dipt. Brachy., i., 1920, p. 93. 

Anacanthoberis, Brunetti, Rec, Ind. Mus., vii., 1912, p. 456. 

CharaeterB. —A definition of this genus has been published by Brunetti, 1920, 
who, apparently, based it on ibe two species known to him, The iUuatration 
given by Brunetti in the same work represents A. vagam Loew, and the figure of 
the antennae shows the joint to be four times the length of the second; 
both the figure and the deacription give eight ammlations to the third jobt The 
abdomen of the male is shown to be considerably wider than the thorax, but the 
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ttai states ‘^slightly wider.The femoie specimen is described as having the 
sixth abdominal gegtneni distinctly narrtwer than the tlfth, and the seventh and 
eighth narrower than the sixth, which character is typical of the Chiromyxini. 

The genus AUognosta cwck be distinguished from the genus MeiopofUa by the 
abdomen of the male which is wider than the thorax and also relatively shorter 
than in all other genera of tlje Chiromyaini. 

In Metoponia there are only seven annulations to the third antennal joint 
(Macquart gives eight); in Allognosta these annnlations are stated to be eighty 
but the character requires confirmation. 

The following list contains the references to the original descriptions of the 
species placed under the genus Allogmsta to wdiich are added the refereneen from 
works published subsequent to those giv<m in Kertesz's catalogue. 
futteiiarais^ Bay, Joura. Acad. Nat. Sc. Philwl., iii., 1823, p. 29 {Berts); Bezxi, 
Dent. Ent Zeit., 1908, p. 474. [rinited States of America.] 
dorealie, Say, in Long^s Exped. St Peter’s River, ii., appendix, 1824, p. 377 
(Sargm) 

pallipes. Wiedemann, Atiss. Zweifl. Ins., ii., 1830. p. 41 (Sargm), 
lata^ Walker, List Dipt. Brit. Muh., i., 1848, p. 127; v., suppl. 1, 1864, p. 10 
(Beris), 

hrevUf Walker, List Dipt. Brit. Mus., i., 1848, p. 127 (Beris); v., suppl. 1, 
1854, p. 10 (Bens). 

RimliSf Loew, Herl. Ent. Zeit., vii., 18H3, p. 290, {Metoponia); Beezi, Deut. Ent. 

Zeit, 1908, p. 474. [Uniiwl States of Ameri<*a.] 
ohseunventria, Loew. Bert Ent Zeit., vii., 18H3, p. 299, 9 {Metoponia); Bern, 
Dcuv. Ent Zeit., 1908,"’p. 474. [Canada.] 
enyaas, I^oew, BeHchreib. Eurt)|i, Dipt, iii., 1873, p. 71 {Metftpania ); Bezfi, 
Dout. Ent Zeit, 1908, p. 474. Brmietti, Feun. Brit. Tnd., Dipt. Broeby., 
i,, p. 94, PI. 1, figs. 26-26, d*, [Europe, Asia.] 
tnermis, Brunetti, Rec. Tnd. Mus., vii., 1912, p. 456, (f AUognosta — Ana- 

canthftheriH) [India.] 

borbiflUmw, Bezzi, Deut. Ent. Zeit., 1908, p. 472. [Brazil.] 
eramtarsis, de Meyerb, TijdHchr. Ent.» Ivi., aiippl, 1913 (1914), p. 19. [Java.] 
erassa, de Meyere, Tijdschr. Ent, Ivi., suppl, 1913 (1914), p. 20. [,Tava.] 
assantensisj Brunett. Fauna Brit. Ind., Dipt. Brachy., i.. 1920, p, 96. [Assam.] 

ExVlakation op Platrs xxix.-xxx. 

Plate xxix. 

Figs,l-4. B.ap. 1. female, from holoty})e; a. nude, from allotype j 

8. head of female holotype; 4. antenna from a paratypo male. 

FigaM,™J/cZ/ytowifl rudrkeps Maoguart. head, male; 6, antenna. 
Fig8.7-U.*-CA«>owyz« prma Walker. 7, female; 8. head of female anteriorly; 

9, antenna of female; 10, male; 11, head of male seen anteriorly. 

Plate XXX. 

Fi)*B,12.16.— autiralis Maoquurt. 12, fenmlflj 18. head of female seen anter¬ 
iorly j 14, antenna of female s 18, male; 16, head of male aeen anteriorly. 

Fig».17.22 —Boreoides suduiata, n.ip. 17, femalej 18, bmd of female aeen anteriorly, 
Ifl, antenoB of female! 20, mnlei >1, head of male aeen anteriorly, 22, ~~t - T i rn of 
mole. 
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SOME NEW BKAOHJOFOD8 FKOM THE MIDDLE PALAEOZOK^ ROCKS 
OP NEW SOUTH WALES. 

By Mitchkij., Ij.vj’k Principal of the Technical Coli.egk anp School of 

Mmss, Newcastt^e, 

(PJate zxxi.) 

The fossils dealt with in the present paper roi)resent seven genera and as 
many separate spe<*ies of brac'.biopodB. One genus and four of the species are 
new. Three of the genera are typically Silurian; one (Merhta) is characteristic 
of Middle Devonian, and the range of the proposed new g(*nus Molongia remains 
to be ascertained. Two of the species have previously li>een recorded fnim this 
State, viz., Rehin salteri Sowerby, by de Knninck from Varralumla, and Orthift 
Htriatida Schloth, by W. H. Dun. From a palaeontological point of view, per¬ 
haps the most important of the species under notice is Merittia pleheia, because 
it is so typically an indejt of middle Devonian age in Europe, and in North 
America; in these countries it has but a limited vertical range For this reason 
it should be very helpful in correlating the sedimentary rocks in which it occurs, 
however distant apart they may be. With regard to this fossil it is to be noted 
that, although ita existence was, apparently, only a short one geologically, its 
distribution was w'orld-wide, and thes^ remarks apply to its associate Orthis 
striatula Schloth.; in Australia, just as in Europe, these two fofiRils are associates, 
and help to confirm the assumption that the rm^s in this State, from wliicli they 
have l>een collected in association, are approximately of Devonian age, and, in 
that case, they would appear to form an inlier surroimdctd by rocks of Carbonif- 
erf>as age, portions of whicJi have recently been discussed and described (These 
Pro««e(Rng8, xlv., 1920, Pt. 2, pp. 286-316). From the same limestone have 
been gathered a few Sp*Hfers, one of which is near if not identical with 8. 
mimi Bun and considered by Him to be of Devonian age. The pentamerid, B, 
resembles in shape juvenile forms of Barrandella Ungwfer var. wil- 
kinsgm Eth,, but in the latter the umbo of the ventral valve is always much more 
strongly developed and overhanging than it is in the former; and in the latter, 
too, the lengtl) always, at all stages of growth, exceeds the width, while in the 
former the values of these dimensions ar<^ reversed. The Molong fossD occurs 
with Atfifpoidea dtustraliH and A, Mitch, and Dun. Etheridge^s species 
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(KscurB with these same Atrypids at Hatton's Comer in the Bounyonfifian Beds 
but the Hatton^s Comer speeies has not yet been obtained from the Molong Beds. 

Spiri/er boti/nin^eneia is very characteristic of the Ijower Trilobite Beds of 
tlw Bounyonjfian Senest and is aleui one of the few individuals of the fauna of these 
lower beds which survive to appear in the Mid<ne Trilobite Beds. 

If the suspected occurrence of the genus Seminula should be proved an ac¬ 
tuality in this Gunnenbene limestone patch, an no usual commingling of Devonian 
and (IJarboniferous genera would be the result. 

It may not be out of place here to remark how very important a help it 
would be towards the completion of a satisfactory geological survey of the State, 
if full and systematic palaeontographies were made of the stratified rock* of 
Molong, Wellington, anci Orange in conjunction witli those of the Bounyongian 
Beds. Besides, a work of this kind would without doubt result in many valuable 
palaeontological discoveries being made; for the stratified rocks of these localities 
are not to be surpassed for foasiliferous w'ealth. 

Family MERISTELLTDAK Waagen. 

MnmsTA PLKBKiA Sowerby. (Plate xxxi., figs, 1-3.) 

Spec. Char ,—Shell biconvex, subtriangular, valves about equally convex, 
smooth Pedicle valve a good deal deeper than the brachial one, strongly convex 
especially in front of the umbo; anteriorly depressed umbone prominent, incurved 
apically, truncated by a circular foramen. Brachial valve slightly more convex 
than the pedicle valve; in some specimens a very inconspicuous fold is present; 
umbo moderately prominent, f)trongly incurved, and overhung by that of the 
pedicle valve; a well developed septum present. Hinge line mildly arcuate. 
Cardinal angles blunt. Lateral and front margins very mildly sinuate. Only 
a small portion of the braohidium has been observed in one specimen. 


Pimensiom .—Four individuals gave the following measurements:— 


Length 18.7 mm. 

Width 18.7 mm. 

Depth 11.7 mm. 

„ 17.3 

« 17.3 

n 10.2 

„ 15.6 

„ 16.2 

H 9.4 

„ 16.8 

„ 16.2 

,, 9.4 

But while these four specimens yielded fairly 
three dimensions the following did not:— 

constant proportions 

Length 21.9 mm. 

Width 17.2 mm. 

Depth 12,5 mm. 

„ 20.85 

„ 18.23 

„ 12.5 

.r 21.9 

,, 21.9 

,, - 


These variable dimeneionB do not afford information of much value in de¬ 
termining its specific position* 

The form now dealt with bears cdose relationship externally to M 
plebeia 8ow'. sp. and to M, Hall and Clarke, yet differs in some 

respects from both. 

Dimensionally, the adult specimens of M. piebeia and the local form closely 
agree in size as is shown by a comparison of the measurements of the two forms 
The dimensions of M, phbm given by Davidson for two specimens are (Brit* 
Foss. Brach., iii, 1864-71, PL iii, figs. 2-lft)-* ^ 

Ijcngth 18.7$ mm. Width 20.8 mm. Depth 10.4 ram, 

,, 20.B 0t 19.5 12.6 
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The lengtli and depth of the latter specimen are practically identical with the 
similar measurements of me of the two largo specimens of the local forms gfiven 
above* In the case of the funner species sometimes the length is greater than the 
width and sometimes the reverse; in the latter, the length is always greater than 
or equal to the width, as far as may be determintnl from the specimens at present 
available. In outline and external features, adult specimens of the two shells 
are not separable, and if the specific determination of the local shells were to be 
made after a compaiison with -the adult specimens of Jf. plebeia Bow., I would 
without hesitation place it with that species, but the youthful forms of^ the British 
(Plymouth) species, as represented in figs. 7-8 (he. cit) are unlike any of the 
youthful specimens of our form. Further the umbo and beak of the pedicle 
valve of the local form seem more prominent than are these parts of the British 
species. These slight differences may hardly justify the separation of the two. 

The relationship between ilf. tennenseensis Hall and Clarke, and ours is also 
close. The largest specimens figured by Hall and Clarke (Nat. Hist. N.Y., Pal 
1894, Yol. iii., Brach. ii., PL xliL, figs. 1-6) have length 16.6 mm., width 14.75, 
depth 9.4 mm. 

In figure 5 the length and width are 15.6 inms. for each dimension. By 
referring to the dimensions given above for local shells, the close G^eement of 
some of them will be plain. Therefore, from dimensional evidence, these two 
might be platjcd together; but M, temmseen^is, judging from the figures, waa 
smaller, and possessed a more conspicuous sulcus in the pedicle yalve than the 
New South Wales type. Tlie valve margins, lateral and anterior, of the latter 
are more sinuous than they are in the former. 

After full consideration it seems to me that the Australian type might be 
placed with either the British 3f. plehma or the American M. ienmsseenm Hall 
and Clarke, but appears to be nearer the former than the latter; therefore it is 
placed with that species, though the immature spooiraens of our form do not 
appear to exactly agree with the similar British ones. 

As far as I am aware this brachiopod has not previously been recorded from 
this State. In England it occurs plentifully in rocks of middle Devonian age. 

The specimens here described and figured were collected from a mass of lime¬ 
stone within an extrusion of trachyte at the base of Bulga Hill, Tulcumbah, near 
Carroll, on the property of Mr. John Tydd. The geological age is, doubtless, 
middle Devonian. A ^achiopod which, outwardly, bears a strong resemblance 
to the shells above described, was collected by the writer from Cave Flat, near 
the junction of the Murrunabidgee and OoodradiglH^ Rivers, from rocks whicli 
are referred to as lower to middle Devonian. 

Family SPIRIFERIDAE. 

SriBim BOWNINQKKSIS, n.sp. (Plate xxxi.. figs. 21-22.) 

Spec. Shell transversely subelliptic, radially strongly ribbed, and 

finely and densely striated. Pedicle valve strongly convex, possesses ten to twelve 
folds, sulcus deep and very wide anteriorly, umbo prommont, beak pointed, in¬ 
curved, and somewhat obscuring the area; folds abutting the sulcus very pro¬ 
minent. Brachial valve mildly convex:, has ten folds exclusive of the medial one 
which is prominent, and medially traversed by a shallow wide sinus; beak not 
conspicuous. Hinge line long, straight, almost as long as the greatest width 
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of the shell; area short, narrow, and usually contracted by pressure; cardinal 
angrles mildly rounded. Front margin strongly sinuate. 

Dimensions.—Length 18 mm., width 29.7 mm., depth 12.5 mm. 

I.ien^h 21.9 mm., widtii 32.8 mm., depth 16.6 mm. 

The first of these measurements is of a very perfect specimen three*foTirth8 
grown, TVie other is of an adult specimen. The different dimensions do not 
seem to bear proportional relations in either case. 

6hft .—This Spirifm belongs to Hall and Clailie's group I. Eadiati, and sec¬ 
tion 1, Fauciplicata of that group, approai*hing closely to S. radiatus and S, 
pHcatellus 8t)werby externally; but more to the latter than the former, more espe¬ 
cially to the Swedish representatives of the specii^. in a less degree it resembles 
.S', eudora Hall, from the Niagara formations; but dimensionally is very different. 
Both 8. radiatua and 8, pUcatella differ from the U>cal sptvies in the absence of a 
medial sinus on the fold of the brachial valve. The radial ribs of the former 
are not prominent, and diminish in this respect as they apj)roach the umbo in 
the latter; they are very prominent throughout their length, except in the ease 
of the outer rib or two on each valve. The hinge lines and areas of 
the two species are much alike. In adult specimens of the Downing 
one there are constantly six ribs on each side of the sulcus on the pedicle valve; 
and on each aide of the medial fold of the brachial valve the ribs are five. In 
the case of S, plicateUa Sow. the ribs on the simtlnr parts seem to be more variable 
in number and in prominence. The two are easily separable ftT)m each other, 
axtd the same may be said of 8, raddatm and the local one. 

This Spirifer is very characteristic of the Ixjww Trilobite Beds of the Down¬ 
ing Series, where it is common and has very few other Spirifer/t for associates, 
but instead, numerous trilobites, among which art' Odontopleura howningemia E. 
and M., 0, parvimmu E. and M., Ceratocephala rogdeni E. and M., 8phaer- 
fi'toehuit mirus Beyrioh, Sitmrocephalm murchiMmi Barr., etc. 

It is one of the few representative uiemhers of the fauna of the Lower Trilo¬ 
bite Beds that pass upward into the Middle Trilobite Beds; and probably sur¬ 
vives to the lower Devonian period, for some fragments of a Spirifer near to, if 
not identical with it, have been collected from the limestones near the junction of 
the Goodradigbe<^ and Murrumbidgee Rivers. 

Loc. and Lower and Middle Trilobite Beds, Downing, Parish of 

Bowning, County Harden, N.S,W. Upper Silurian—Wenlock or Berrande's ^age 
E. 

Molon GT A, n.gen. 

The Bowming and Molong di«tri<*t8 of New South Wales yield a Spiriferoid 
Braebiopod which T have been unable to place in any of the genera of this large 
group. It poRftesses s well-defined smooth sulcus in the pedicle valve and an 
equally distinct median fold in the brachial valw, the spiralia too are very like 
those of true Spirifers. Bttt they have no cardinal area, neither is an open 
delthyrium present;-but, instead, there is a foramen truncating the^apex of the 
pedicle beak. It seems not distantly related to Hairs genus Trematospirnt but 
it lacks some of the essential features of that genus, for instance, its shell is 
imperforate, and within the sulcus of the pedicle valve there are no folds. Failing 
to be satisfied that it can be placed in any existing genus, a new gernm is proposed 
for its reception. 
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Oen. eAor.—Shell imperforate; umbo of pediele valve prominent, incurved, 
depressed, and truncated by a einndar foramen; <5ardinal area absent; hinge-line 
straight or nearly so; spiralia spiriferoid. Other internal structures not ob- 
Hervod. 

Genotype, Molon^ia elegam^ n .sp, 

Mou)K()u kleoans n.sp. (Plate xxxi., tigs* 6-8, 12.) 

Spec rAar.'- Valves strongly convex, the pedicle valve more so than the other. 
Pedicle valvo subrhoinboida], sulcus deep, smooth and wide, and on each side of 
it are four radial ribs, all of which are prominent, except the one on each side 
adjacent to the cardinal angles. Umbo prominent, incurved, truncated by a cir¬ 
cular foramen and resting on the umbo of the brachial valve, or nearly so. Brachial 
valve subquadrate, medial fold prominent and medially traversed by a narrow, 
shallow sinus; the lateral folds agree in number and character with those of the 
ventral valve, and alternate with them, thus giving to the lateral margins a zig¬ 
zag outline; umbo moderately prominent, and tills up the delthyrium. Hinge- 
line straight, or almost so, and reaches to the cardinal angles which are nearly 
rectangular in perfect and mature specimens. Hinge-line elevated. The whole 
surface of the shell is traversed by faint, undu^ting, concentric growth-lines. 

Ohs. .This fossil in several respeete is very spiriferoid, and in other features 

it approaches f<»rms of Trematospira. 

Loc. md ^orixroff.—About eight miles west of Molong, Parish of Bomey, 
County Wellington; Howning, Pariah of Bowning, County Harden, In both 
localities it is associated with Atrypoidea australis Mitchell and Dun. Appar¬ 
ently U}qu?r Hilurian, 

Family KETZJTDAE. 

HmiA SAhTKRi Davidson. (Plate xxxi., figs. 4 5.) 

Terebralula salieri, Dav., Bull. Soc. Geol. PVance, 2nd ser., vol. v., 1848, 
p 331, PI. iii., tig. 3i; Jietsia salterip Stdimidt, Hil. Form. Ehsland, etc., 1858, 
p. 212; Salter, Siiuria, 2nd. edit., 1869, p. 260, Foss. 57, tig. 7; /?. hayUi, Und- 
strora, Gottlands Brachiop., Dfvws. K. Vet.-Akatl, Forhandl., 1860, p. 337; 
salleri^ dc Kouinck, Mem, Geol. 8urv. N. S. Wales, Pal., No. fi» 1898, p. 27. 

Spec. char. .Shell t^inally and strongly convex, oval; valves almost of Wjual 

sue and ea<di uicdially depressed. In the depressed part of the pedicle valve are 
two less robust ribs than those on the lateral parts of the valve, and, in the c<irrc- 
aponding depression of the brachial valve, there is one such rib even less distinct 
than tho.se of the [)edicle valve. On each side of these depressed ribs, in etudi 
valve there are ten, simple and relatively strong ribs, making a total of twenty two 
and twenty one on the pediele and brachial valves, respectively. The umbo of the 
pedicle valve is only moderately prominent, incurved and af)ieally truncated by 
*a foramen. The nmbonal parts of each are strongly inflated. Hinge line short 
and arcuate. Deltidial plates obscured. Margins practically non-sinnate. On 
one aide of our solitary specimoii W’hkh is weathered ^the spiral lamellae are suffi¬ 
ciently exposed to show that they yMissess the charnctcri.stics of the genus. The 
concentric growth lines are fine, nmnerotts and aftperale. 

Dimmsions, —Length, 6.25, width, 6 and depth, 3 lines respectively. These 
measurements agree fairly closely with those given by Davidson for E. salteri 
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and its vanoties^ jR. bouokariii and R, ba^lei (Hrit, Foss. Braeh., iu.i pp, 126- 
128.). 

Ohd *—The form here described agrees with R, <Halteri Dav. in (i.) valves 
equally convex; (ii.) stnall incurved beak; (iii.) medial radial ribs tiner and at a 
lower level than the lateral ribs; (iv.) strong convexity of the valves; (v.) having 
in the ventral valve a low narrow sinus extending from the beak to the fn)iit 
mar^; (vi.) valves ornamented with fine concentric lines; (vii.) having the 
front margin slightly indented; (viii.) having the central ribs smaller and at a 
lower level than the lateral ones. It differs from that species in the depressed 
central area having fewer ribs and a smaller number of lateral ril>9. With il. 
houchardn, it agrees* in being almost as long as wide,, and in the number and 
character of the lateral riba. It appears to differ from that species in having 
only two depressed central ribs in the ventral valve and one in the dorsal valve. 
The local specimen is smaller; this has little significance when only a single speci¬ 
men is available for comparison. Were I convinced that R. hotbchardii was 
an established variety of S. salteri I would not hesitate to place our form with 
that variety, Salter, Lindstrom, and de Koninck considered that R. bouckardii 
and R, hapf^ of Davidstm were inseparable from R, sottm. 

de Koninck (Mem. Qeol. Snrv. Pal. fi, p. 27) recorded the speeies 

from Yarralumla, N.S.W., and gave an outline of Davidson’s description of the 
species, whicli he applied to the Yarralumla form ; he did not figure it, but stated 
that it exactly agreed with Davidson’s fig. 27a, PI. xii. Our fossil closely re¬ 
sembles fig. 29 of the aaniis plate, that is, the varietal form J?. houckardii Dav. 

The specimens dealt with by de Koninck were destroyed by fire in 1882. The 
occurrence of the genus Retsia in Australia adds another to the list of braebiopods 
which have a world-wide distribution which, in the case of this genus, appears to 
have been accomplished in a relatively short geological ])eriod, 

Loc. and homon.—The limestone bed of Limestone Creek, beneath the Lower 
Trilobite Beds of Bowning-Yaaa aeries. Parish of Dcrrcngullen, County King. 
Upper Silurian (== Wenlodk). 

This fossil was found aasociated with Faronttes i^othlandfica Linn., F, ha$dltica 
Gold., F. Rphaer^xoehuft mirm, Atrppa reticularis Linn., A. pulchra 

M. and Dun, etc. 


Family PENTAMERIDAE. 

BAmuNORDLA MOiX)ifftJF.X8TS, n.Bp. (Plate xxxl, figs 9-11.) 

Spec> cAor.-—Shell subpentagonal to subtriangular, smalh smooth, biconvex. 
Pedicle valve strongly convex, especially in the umbonal region, umbcyne promin¬ 
ent, beak short, depressed, gently incurved, but not overhanging the beak of the 
brachial valve; medial sintis wide and shallow (In some specimens being hmrdly 
visible, and in some, wheFC it is more pronounced, there arc traces of one or two 
faint folds within iL and on the shells of young individuals neither sinus nor 
opposing fold is present); anteriorly mildly to moderately sinuating the brachial 
valve. Brachial valve relatively small, mfjderately convex neat the umbo, laterally 
^and anteriorly more or hm depressed, fold varicK much in prominence, corre¬ 
sponding in tbiB respect With the anlcus of the opposing valve in some indmdmk; 
anteriorly its pmininettoe is increased by tlw shell surface on each aide of it being 
depressed (a leatwre mmmon to B* Unguif^ra Sow.), umbo moderately prii- 
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minent, b«^ small, always visible. Hinge line straight or very mildly arcuate, 

cardinal angles rounded. 

The septa are short. 


Dimensions of adult individuals.— 


Length 10.5 mm. 

Width 13.5 mm. 

Depth, 8.3 mm. 

„ 8.3 

„ 12 . 

« 7. 

„ 10.4 

« 13. 

., 8.3 

„ 10.4 

„ 12. 

„ r.8 


These measurements are fairly proportional. 

Ohs. —In some re«pw?fcs this speeie^s resembles youthful individuals of B. 
linguifera var. wilkinsoni Eth. Jr., and is suggestive of having been derived from 
that species by the arrest of its development in the early stages of growth, but 
at no stage of development can the one form be mistaken for the other. Dimen¬ 
sionally they are widely different,—^the one seldom reaching a length of 10.6 
mm. and only rarely exoeeding 13 mm. in width, while the other may reach 26 mm, 
for each of these dimensions. The width in the Molong species is always much 
greater than the length, but in the other the width only very slightly exceeds the 
length. This fossil occurs in dusters, numbering hundreds of individuals ooca- 
eionally in a cluster in a massive bed of grey limestone associated with Atrgpoidea 
australis Mitch, tuid Dun, A, angusta Mitchell and Dun, Leptaena rhomboidalts 
Wilckens, etc. 

hoc. and horizon, —Borne eight miles west of Molong, Parish of Bomey, 
County Wellington. Probably Upper Silurian. 

SikbkbklijA onABitA, n.sp. (Plate xxxitigs. 13-15. 

Spec. Chars. —Shell smooth, thick, subpentagonal or subquadrate according 
to stage of growth, oonoentrie lines faintly visible on some Bpecimens. Pedicle 
valve very convex, umbo very tumid and prominent in adult specimens. Beak 
acutely pointed, incurved and strongly depressed on to that of the brachial valve. 
Fold only moderately conspicuous, originating just in front of the umbonal region 
and terminating with a straight edge at the anterior sinus. Hinge line wide, car¬ 
dinal angles high and rounded. Brachial valve only moderately convex in the 
posterior half, laterally flat to subconeave; sinus wide, shallow and moderately 
indenting the opposing valve. 

Dimensions (adult specimens).—Length, 21, 21.9 ram.; width, 21, 20.8 mm.; 
depth, 16.6, 13.0 mm.; (specimen of medium growth), length 15.6, width 18.7, 
depth 8.8 mm, 

From these measurements the development of the shell would appear to have 
been very variable in different individuals, or rather at different stages of growth. 

Ohs. —This shtll is different from the old SiebereUa {Pmtamerus) galeatm 
m several particulars, so evident that their enumeration k unnecessary. The 
radial ribbing characteristic of the genus is practically absent from the Australian 
species, for the only traces found on it are very faint folds on each side of the 
atnus anteriorly, and an equally faint and hardly visible fold on the medial part 
of this sinus. 

Specifically, as far as my knowledge enables me to judge, the species here 
described has no very close rekrion among the species occurring in Europe and 
America. 

Up to the stage of medium growth, the umbo of the pedicle valve of 8. 
gHahfg is not prominent, and the beak docs not overhang that of the brachial 
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valve; but from that to the adult stage the umbo and umboual regions strongly 
develop; and so throw the jjedicle valve beak on io that of the brachial valve. 

In the classidcation of this brachiopod I have adopted the divisions proposed 
by Hall for galeatiform pentamerids (Pal. N.Y., Vol. viii., Bracb./ ii., 1894, pp. 
240 and 247). 

Loc, and horizon, —Hatton’s Corner, Yoss River, Parish of Hume, County 
Murray, associated with BarrandeXla (Clofinda) lingmfera vur. wilkinsoni Eth, 
Junr., Airy pa raticulariz Linn,, RhizophyUum interfyanciaium de Kon., Encrinuraz 
OTifcA«/i* Foerste, etf*. Upper Silurian (Wenlock). 

Family ORTH 1 DAE. 

Orthih (ScHizoraoRiA) sTRUTOLA Sowcrby. (Plato xxxi.. figs. l(^-20.) 

Spec. Chars ,—Outline subcireular or subolliptic, transversely biconvex, sur¬ 
face densely covered with fine radial striae which increase in number anteriorly 
with the growth of the shell by dichotomy and oc<^asional interpolations; at in- 
tervals the larger striae open to the surface and discontinue. All the striae along 
their whole length are surmounted by slight asperities; concentric growth linos 
faint except anteriorly. Pedicle valve distinctly convex except anteriorly, where 
it bocomes depressed, and in senile shells a distinct sulcus is formed; beak only 
slightly incurved and higher than that of the brachial valve. Brachial volvo more 
convex than pedicle, beak incurved. Cardinal area of moderate length, triangu¬ 
lar, elevated in each valve. Delthyrium conspicutma. Carditud angles rounded. 
Anterior margin in immature shells very mildly sinuate; rather strongly in some 
of full growth. 

Dimensions (mature and nearly mature specimens).— 

Length 20.3 mm. Width 23.4 mm. Depth 15.6 mm. 


30.3 

9f 

23.3 
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,, 17.2 
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fi 
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These measurements show proportionate relations more or less, for the throe 
dimensions. The first, which has the greatest thickness, has also the appearance 
of greatest age; it would appear that depth continued to increase after the other 
dimenBions had reached their full development. 

Ohs.-'-Sonve palaeontologists have contended that 0. (Sch,) striatula, is 
identical with 0, (Sch,) resupinata; but a larger number rwognise its specific 
rank. The Australian representatives of the species are of smaller size than the 
European and North American forms; but agree with them in external features. 
The local 0. {Sch,) ztrimula has only half the width and length of the local 0. 
(Seh,) resupinata Martiii, but in depth often exceeds the latter, in the case of full 
grown specimens, and is much more convex. In no instance have I noticed the 
anterior marginal sinus so pronounced in the latter as it is in the former when 
the shells are of mature growth. The muscular scars of the former, as far as 
my observations have enabled me to decide, are less distinct than are those in the 
latter, and in other i^peets the scars appear to differ. The local fossil seems 
nearer in form and dimensionB to the North American form than to the Britisli 
one. 

Th6 ipeoinwiM, here dealt occur in aaaociation with Meruta oleMa 
fiowcAy; tuid in that reepiet agree with the European and North American a^- 
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ciations. Other associates ore some S^nrifers, one of which has a strong re¬ 
semblance to B. pittmani Dun, and with what appears to be a species of the genus 
Seminula which would be an unexpected associate* 

Loo, and horizon. —Tydd's farm, Tuhmmbah, Parish of Gunnenbene^ County 
Nandewar* If judge<i from the presence of ilfcniJta plebeiaf the boririOU would 
certainly be declared Middle Devonian; but should the presence of Beminula 
be proved, then the geological horizon of the rooks from which the fossils were 
obtained will be a matter for reconsideration. 


EXPLANATION OP PLATE XXXI, 

PigB.1-3,— Meris/a pleheio Sowerby. Ventral, brachial and profile vinwt# of mature sjxsci- 
mens. 

Pig8.4-5, — ketzia s alter i Davidson. Ventral aapeot and weathered side of a specimen. 
In the latter sisc turns of a spiral are exposed. 

Figs.6-8 and 12,. -Molongia elegans Mitchell. Dorsal, ventral, and profile views of throei 

mature speoimens {% 2); Pig. 12 has the dorsal valve removed to show the spires, 
enlarged. 

Pigs.i^-11.— molongmis Mltohell. Dorsal, ventral, and front views of three 
nearly mature specimens (x 2). 

Pigs, la-15.— Sieberella glabra Mitchell. Dorsal, ventral, and front views. Pigs. 13 and 14* 
are of adult specimens. Fig. 15 represents a shell of medium size. 

Figs. 10.20.— (Schizophoria) siriaiula Sohloth. In figs. 16-19 the ventral, oblique, 
front and cardinal aspects are shown. Fig. 20 is the part of a cast to show the 
muscular scars of the pedicle valve, (x 3), 

Pig8.21-22.— botvningensis Mitchell. Fig. 22 shows a specimen three-fourths 
grown (x I), and fig, 21 is part of a valve (x 3) to show the radial striae, etoi 



NKMATODE FAHABITES OF THE DOMESTIC PiOEON {COJMMBA 
LIVLA DOMESTIC A) IN AUSTRALIA. 

By Vkka Ibwin-Smith, B.So., F.L.S., Lini^kan, Macleay Fellow of the 

Bociety in Zoology. 


(Nineteea Text* flj^reB.) 


The only Nematode hithcaito reeurded from the domestic pigeon in Australia, Is 
Ascaridia columbae Gmelin {Hetemkift maculosa Bud.). T. Harvey Johnston 
reported the presence of this parasite in New South Wales in 1909 and 1910, and 
recently (1918) gave a description of specimens found in Queensland. An earlier 
reference by Krefft (1871) to Ascaris »p. is stated by Professor Johnston to refer 
to the, same species. 

The material dealt with in the present paper comprises three distinct species, 
two of which ore new for this port of the world. One of them has been found 
previously, only in America, and the original description of it is contained in a 
circular of the Bureau of Animal Industry, U.B.A., which is now out of print, 
and tberefori) difficult to obtain. In view of this, and of the very varying de¬ 
scriptions and unsatisfactory figures contained in most of the existing records of 
the otljer species concerned, I have thought it desirable to give fairly full notes 
and drawings of the specimens examined here. 

The classification adapted is that used by Stiles and HassaJl (1906), Railliet 
and Henry (1914), and Hall (1916), to wboae work the reader ir referred for auper- 
family, family, and subfamily diagnoses. 


For the material examined I am indebted to I)r. S. Dodd, and Dr. J. R. 
Cleland* ^ . 

Early in 1919 several pigeons, dying and dead, were sent to Dr. Dodd, at the 
Veterinary School of the tjniversity of Sydney, to ascertain the cause of the mor- 
tality among the flock. In the post-mortem examination, »m.p ffljfotm worms 
were found in fair numbers throughout the length of tlie intestines; but the walla 
of the alimentary canal appeared to he in a perfecUy healthy condition, and it is 
doubtful whether the worms were a contributory cause of the deaths Dr Dodd 

informs mo that poisoniitg was suapected, and that there were no more’deaiam 
after steps were taken to pmmit this. wwww 
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The smali worms found comprised fcwo spceies of Nematodes, which, on super¬ 
ficial eEamination, are very ifiuch alike, though belonging to two distinct families,— 
Triehinellidae and TriehostrongyUdm • Apparently, Nematodes of the latter family 
are not at all common in pigeons. None wore recorded until 1904, when Stevenson 
found one species in considerable numbers in the intestines of a flock of fancy 
pigt‘ons at Washington, and described it under the name of Strongylm quadri- 
ra^atm. He states that a single specimen contained in the helminthological col¬ 
lection of the U.S. National Museum, which was collected by Hassall at Washing¬ 
ton in 1892, Wongs to the same species, 1 have not been able to find any re¬ 
cords of later observations of this worm. All the more recentoferences relate 
to Stevenson^s description. ]EhJt examination of the specimens found here shows 
them to be identical with Stevenson^ species. 

In his original description, Stevenson observed that he retained, merely tem¬ 
porarily, the generic name Strongylm (properly limited to the Sclenmtomes), 
pending an extensive revision of the whole group. By means of a diagnostic 
table he compared the new parasite with the three species jS'. pergrtwlliSf S, nodu- 
lam, and S. which he considered closely allied forms. In the following 

year ( 1905 ) Loos established the genus Tric}fostrongt/ht^ to include four species 
separated from the old gc*nus Strongylus, and in 1909 Shipley added the species 
Tr, fM'irgracili^f Tr. nodularis^ and Tr. tenuis, and suggested that Sirongylus 
quudriradiatm was possibly also a Trichosirongylits. But Ransom (1011) pointed 
out that Strongyhifi nodulam^ and S, qmdriradiatm differed widely from the 
type, and should be oxclude<i from the new genus, and in 1912 Nevcu-Ijemnire in¬ 
cluded the latter in his work under the name Strongylm ^ w^tb 

the note strongyle appartient certainement h l a so us-f ami Hie de^ Tricho- 
strongylinae, main le nom g6n4rique de strongylus ne ltd convient pas; sn de¬ 
nomination n’ttst done que provisoire.^^ 

Stevonsords species certainly does not belong to the genus Trichostrimgylns, 
outstanding differences from the type being the rriative sizes and posilions of 
the bursal rays, tlie form of the spicules, and the vesicular swelling of the cuticle 
of the head. Eight other genera have been included in the sub-family Tricho- 
strongyUme, but the present species does not conform to the description of any 
one of them. It therefore becomes necessary to establish ftjr it a new genus, for 
which T propose the name Csphalastrongylm, 

Superfamily STSONOTLOWm Weiriland, 1858. 

Family TRICHOSTRONGYLIDAE Railliet, 1915. 

Subfamily TRICHOSTRONGYLINAE Leiper, 1008. 

Genus Ce ph A lost ron g y l u s, n.g. 

Oisneric didgnosin ,—Cuticle enveloping cephalic end inflated to form a vesicu¬ 
lar enlargement. Mouth simple, no papillae. Bursa bilobed, supported by six 
paired rays and one median unpaired ray; the two ventral rays close together and 
parallel, curved ventrally at the tips, thicker than any of the other rays; the three 
lateral rays arising from a common stem, but mutually divergent; extemo-dorsal 
ray thinner and shorter than the lateral rays, given off from the base of the 
dorsal ray; dorsal ray still shorter, but thicker, shortly bifurcated at the ex¬ 
tremity, the outer branches being a little longer than the inner, each of which is 
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a^ain bifurcated. Two three-pointed spicules, sliort and thick, joined by a 
membrane to form a tube; a star-shaped chitinous piece with four rays, the two 
lat(*ral rays curved forward, surrounding the spicuhw when they are protruded. 
A pair of prebursal papillae. Anterior half of female body filiform. Vulva in 
posterior fourth of body. 

Type species, (!ephaloHtronf^0us quadrirctdlatus Stevenson, 11)04. 

Ckphalo«tron(;yi.iik QirAUftiRAiJiATnH Stevenson. 

1904, quatiriradiaiu^i, StevcnKon, Hur, Aiiiui. Irulustry, Washing¬ 

ton, (Ireular 47, 10 figs.—1905, Ni‘muann-Mac(|umi, J’arasites Dom. Anim., 2nd 
edit., p. 414.—1009, Trichustironi/qluf! qmidrimdiat'wi, Shipley, Proc. Zoo). Soc. 
London, p, 335.—1911, Strong'^lns qtKulriradiatutif Kansom, Proc, U.8. Nat. 
Muh., xli., p. 303.—1912, Neveu Leuuiire, l*ar4Vrtit. Auiiii. Dom., Paris, pp. 
718-710. 

The specimens in this collection agree closely with the description given by 
Stevenson, tliougli the dimensions are all soniewluit smaller. They were reddish 
in colour when first collected, and anaiiy of the I'emales were spirally coiled, 
especially towards the antt?rior end, whicli, being long and filiff»nn, gave tljem 



Text-figs.l.3.--a';>4tf&J^^e«A':r/w.v quadriradiahis, 

1. ABterior end. (x 280). 2. ilegion of genital pow (g,p_) f„,„aie, .bowing 

ovijeotor (ut,) and oviduct (ovi.) (x 140)-, 3. VoHterior end, female, an anus 

(xsas). • 

a suporflcial membknee to the Trieliinellids fimnd with them. The peculiar, 
four-rayed, cliitiaous piece oonnoctetl with the spienlcs, to whM the specieB owes 
its name, is just as flgrured by Stevenson. The vesicular sweUing of the ouUde 
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at the cephalic end in tstili \i»ible iti most of the prew.'trved speeimena, and does 
not appear to have shrunk at all in the iflycermc jelly mountfi from which the 
measurements and drawin^f (Text-fig. 1) were made. Males measured from 
6.2 to 6.8 mm. long, with a maximum width, in front of the caudal bursa, of 
0.072 to 0.083 mm.; females, 12.3 to 16.2 mm. long, with a maximum width of 
0.143 mm. in the n‘gi<m of the genital pore. (Cephalic swelling, 0.003 to 0-.104 
mtiu long and 0.046 to rt.052 mm. broad; oesophagus, 0,352 to 0.400 mm. in the 
male, 0,430 to 0.510 mm, in the female, with an average width of 0,020 mm.; 
nerve ring, 0.230 to 0.260 nmi., and excretory pore, 0.268 ram. from anterior end. 
The diameter of the body just behind the cepluilic enlargertient is 0.040 mm. in 
males, 0.049 mm. in females. The female genital aperture is situated 2.25 to 
3.33 mm. and anal aperture 0.140 to 0.156 mm, from tip of tail. The cuticle 
is marked by a fijie transverse striaiion at intervals of 0.0015 mm., exee|)t tm the 
anterior swelling', where the striae are much coarser. Stevenson deseribea only 
longitudinal markings, which are also visible «n these specimens. Tlie terminal 
portions of the two divergent uteri, which form the ovijectois, differ slightly from 
the OgurcH given by Rtevcimon. Each consists of three pails (Text-fig. 2); the 
first, opening at the vulva with very thick mu.seular walls, is about 0.220 mm. 
long, and is separated by a sphincter, in the form of a prominent ring, from a 



— Cep/talasironj^yitts qmdriradialm. 

4, Posterior «ud of male, side view, (x 200); 5. Bame. dorsal view. (x20(>). 
z/.r., ventro-ventral rayj /.n., latero-ventral ray; r.A, exteruo*laternJ ray; 
w./., medio-lateral ray; postero-lateral ray; externo-dorsal ray; 
df.r,, doraal ray; 0, male aplcolea and chitinous support, (x 380). 

narrower, but still muscular part 0.117 mm. long, which is continuous with the 
uterus. Eggs contained in tWs part of the uterus measure 0.067 by 0.0.39 mm., 
and are still in tbe early of aegmentation. The genital pore is a transverse 
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slit 0*040 mm. wide* The lAxly is 0.044 mm. in diivmeter at the anus. Be¬ 
hind it the slender tail (Text-tig. 3) ends bluntly; the tine terminal spine which 
it bears, is about 0.016 mm. long, and penetrates the cuticle to cozmect with the 
internal protoplasm. It appears to be hollow, and of a glandular nature. 

Each lobe of the male bursa (Text-tigs. 4, 5)^ measures about 0.143 mm. in 
width, and 0.130 to 0.170 mm. in depth. The tips of the two ventral rays are 
only 0.000 mm. apart. Of the lateral rays, the exteriio-lateral is the longest, 
and is curved ventraliy, its tip being some distance from the margin of the 
bursa, and 0.034 mm. from that of the latero-ventral. The distance between 
the postero-lateral and externo-dorsal is a little less, 0.028 mm. The distances 
between the tips of the lateral rays are gi*eater, 0,040 mm. between postero- and 
medio-lateral, and twice as much between medio- and externo-lateral. The pre- 
bursal papillae are 0.013 mm. long, and are situated laterally, 0.052 imu. in 
front of the’base of the bursa. The two equal spiciUos (Text-tig. 6) measure 
0.148 mm. long, and taper distally to end in three slender pointed branches, 
which are surrounded by the chitinous supporting piece, 0.041 mm. long. 

Steveneon states that this worm, when present in large numbers, causes a 
debilitating diarrhoea, and general disorder of the nutritive functions of the host 
bird This he thinks to be dm? b(»tb to a loss of blood, and to the piercing of 
the mucosa, leaving open channels for fatal infection with bacteria. Shipley 
(1009) includes the species in his list (p. 336) of those harmful to birds, and 
Neumann-Macqueen (1905), and Neveu-Lemaire (1912), referring evidejitly to 
Stevenson’s statement, both record it as producing grave disorders, bacterial in¬ 
fection, catarrh, and profuse diarrhoea. 

But in this case there was no evidence that the worm, though present in fairly 
large numbers, caused any harmful effect. The walls of the intestine were not 
in an inflamed catarrhal condition, and, a.s already stated, appeared to he perfectly 
healthy. 


Family TRICHINELLTDAE Stiles and Crane, 1910. 


Subfamily TRICHURINAE Ransom, 1911 . 
Oenus CafilLABIA Zed-er, 1800. 


acnerk diagnosis (from Hall 1916).-Body very slender capiUary; anterior 
oesophageal portion of body shorter than, or rarely equal to 'the posterior portion 
of body. Bacillary band dorsal, ventral, or lateral, or absent. Oesophagus long 
and slender, gradually increasing in size posteriorly. Spicule long and slender sur¬ 
rounded by a sheath which may present a smooth outer surface when evaginated 
or a surface armed with spines. Tail of male may or may not be proviSd with 
membranous wings, and a membranous bursa-Uke structure, these being usually in- 
conspicuous when present. Vulva located near the base of the oesophagus Eggs 
lemon shaped, with the usual opercular plugs. o • 

tumidu 2cder ITO (=. Ttichocephalm anatis Sehrank, 

1790==: lrich{>$oma hp’ 0 vtcoUe ISindol^hx, 1819). 


This genu*, established by Zeder to include forms characterised by a fllifonn 
body, with a very slender anterior part merging almost insensibly into a rather 
thicker posterior part, was renamed THchosoma by Rndolphi in 1819. It is under 
this name that most of its species have since been described, the ori gins ] 
being re-established by Stiles and Hassall wily in 1905, when they published their 
“Detenaination of Oenerie Types, and a list of Ronndworm Qenera.” 
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Most of the descxiptiouB of species are very meagre and uuHatisfaetory * in 
1845 BellingbiuxL remarked that the species are all exceedingly small; and 
resemble each other very elosdy (almost the only difference being a little greater 
or less thickness of body); and as the male aiul female are not always found to¬ 
gether, it is very difficult to determine the species accurately.^^ Later helminth¬ 
ologists seem to have experienced the same difficulty, and a good deal of confusion 
still exists in reganl to specific diagnosis* 

However, only one species of CaplUaria has been recorded from pigeons, 
namely, CapUlaria oolumbae^ and the worms found here have been identified as 
belonging to this species. Bellingham did not give any name or description to 
the Nematode which he found in the small intestine of Colnmba Uvia in Ireland, 
but it was probably the same worm. Dujardin, who states that several specimens 
had been sent to the Muiseum of Paris from the Museum of Vienna, and were 
described by him for the first time, supplies the description (1845) which has 
been repeated, or closely followed, in nearly all subsequent records. In Vienna, 
according to Dujardin, it was found nine times in 245 in the large intestine of 
Columha domestiaa. Neumann records it as a frequent and abundant species in the 
small intestine of this pigeon, and quotes Pauly and Zurn as stating that it often 
determines an intense intestinal catarrh, wliich leads to anaemia, and consump¬ 
tion. Neveu-Lemaire also refers to a ^^tricluwomosis^* of the pigeon caused by 
its presence, which had been studied both by Tartakowski and Pauly and Zurn. 
He says thah at an autopsy of an infected bird, the intestinal mucosa was found 
to be greyish, tumefied, and covered witli I'cd striae and petechiaei 
, None of these symptoms wore observed in the bird, from which tiu' presetd 
specimens w'ero obtained, though they were found in fair numbers througlmut 
the intestines. 

Capillaria oottJMBAE Eudolpbi. 

Trivhonoma cohmhaef Cat. Knt. Vind. Msc.-lHlh. Itudolphi, Synops., p. 
15.—1845, Bellingham, Ami. Mag. Nat. Hist, xiv., p. 477.—1846, dalndium 
t<p«wr, Dujardin, Hist. Nat* dc Helm., p. 28.—1851, J’nctoowitw (CaUdium) 
tewtwmwam Dieting, Syst. Helm,, ii. pp, 256, 257.—1861, Calodnm 
Molin II. sottor. d. Acrofalli, Mem. Instit. Vencto, ix., p. 102.—18G8, Trich 
ommum tAenuMmum^ Eherth, Nemat, Untei*Buch., T^eipzig, p. 56, tal). vi., fig, 2. 
—1878, Linstow, Coinpend. <1, Helm., p. 119.-'1883, Pauly and Zurn, Deutsche 
Zeitschr. f. Tbienned., ix., p. 200.'-4886, Leidy, Proc. Acad. Nat. Sci, Philad., p. 
310.—1890, Stossich, Boll. Soc, Adriat. Sc, Nat., Trieste, xii., p. 12.—-1895, 
Raillict, Traite Zool. M4d. et Agrie., 2nd edit., pp. 485'48().—1898, TrichoHoma 
columhae, Stossich, Program, civ. Seuola reale super., Trieste.—1899, Trichosoma 
tenuMmmt, Perroncito, Giom. R. Soc. Acad, veterin. ital., xiviii., n. 38, p. 

889.—1901, Tartakowski, Archiv. veter. Nauk, p. 1046.-.1905, Neuraann-Maqr 

queen, Parasites and Par, DiBoaees Dom. Anim., 2nd edit., p. 414.—1006, Bar- 
bagallof Boll. Soc. oulto. »c. med.-natur. Cagliari, ii., n, 4, p. 143.—1912, Parona, 
UElmint. Italiana, ii., p. 118,—1912, Tnehfmmuw colnmhaey Neveu-Lemaire, 
Parasit. Anim. Dom., Paris, pp, 764-765.—1914, CapUlaria dujardini, Travaasos, 
Brazil-Medico, xxviii., p. 429.—1915, Travassos, Hir) de Janeiro, Mem. Instit. 
O&waMp Cruz, rii., pp. 163, 160. 

Found in about equal numbers with Cepkedostrongylus eolumhae in the in¬ 
testines of the same bird* The measurements correspond fairly closely with those 
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given by Dujai'din. Tlic males are from 8.4 to 11.7 nun. long, and the anterior 
part, oeeupied by the oesophagus, is a little less than half the total length, in 
a speciioen 9.7 mm. long the proportions being 4.ti4 : 6.06. The females mea> 
sure from 13 to 10.24 mm., and the relative lengths of anterior and posterior 
portions 6.24 : 10. The diameter at thl(^ anterior end is al>out 0.006 mm. In 
a male of 11.3 mm., the maximum diameter is 0.049, at the posterior extremity 
0.028, at the base of the oesophagns 0.039, and about the middle of tho oeso¬ 
phagus 0.026 mm. The spicule, 1.44 mm. long, has an almost uniform width 
of 0,007 ram., but is swollen at its anterior extremity into a hollow open knob 
0,020 mm. widfc (Text-fig. 13). At its posterior extremity it is bluntly rounded 
(Text-fig, 14). It is enclosed in a sheath which is very distinctly marked with 
transverse striae at intervals of 0.002 mm. in the posterior the striae he- 



T«xt-figM,7-i4. ( h/Z/A^rdf cohiviUit’. 

7. Anterior end. (x 230). 8. Poat^erior end of femiao. (x 230), , anus j 9, Poa- 

tenor end of male, (x 220); 10. K(»gion of junction of oesophagua \oe,) md 

intestine f(x230). bacillary band; liunon of oesophagus, 
nucleus; 11. Vagina and uterus, oontaaninj^ eggs, (x J40); 12. Egg in 
terns, (x 280) ; 18. Anterior end of male spicule, (x 280) • 11.’ Posterior end 
of spicule, in sheath, (x 230). 

coining finer, and mon? indefinite towards the anterior end. In a fow specimens 
& considerable portion of the sheath is everted, and the spicule is pro.-jeeting, but 
in the majority the spicule is withdrawn some (lintance into the interior of the 
body. Jt shows delicate, but irregular, cross markings. The doacal aperture 
is terminal, and is provided with a small bursadiko structure, consisting of two 
lateral lobular projwdions of the internal protoplasmic substance, connected by a 
delicate membrane. Travassos states it to he three-lobod, and in side view it has 
this appearance (Text-fig. 9). 

In the females the maximum diameter is 0.060 to 0.067 mm., at the base of 
the oesophagus 0.049 ram., middle of oesopbagus 0.030 mm., and at posterior 
extremity, which is bluntly rounded (Text-fig. 8), 0.030 mm. The anus U sub- 
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terminal, and the vulva opens on a very slight prominence 0.026 mm. behind tlie 
junction of oesophagus and intestine. The muscular vagina into which it loads 
is 0.224 mm. long (Text-%. 11). The eggs nearest to it measure 0.044 by 0,023 
mm. There are tw'o lateral bacillary bands extending along the whole length 
of the tKKiy (Text-lig. 10). In both sexes tlm width is from i to ^ the diameter 
of the body. The spots on their surface, corresponding to unicellular glands, are 
irregularly distributed, and \'ary in size. According to dagerskiold (1901) these 
glands replace the ordinary Nematode excretory system in this family. Tlio 
general stnu^ture of (Utpillaria columhofi cornesponds very closely ^itli the de¬ 
scription given hy Shipley (1900) of TricJwnommi loufficolle. The colls of tho 
“cellular body” or ix^sopliagus (Text-%, 10) are from 0.090 to 0.143 mm, long, 
and are marked, by circular constrictions, into a series of from 8 to 12 segments. 
An oval nucleus (n.) 0. 023 by 0.018 mm. in size, is centrally situated in end! 
cell, and the very fine lumen of the oesophag^is (Text-fig. 10,/) extends through 
the middle of the single row of t?ells. Tw^) lobes can be seen of the glandular 
body sitiuited at the junction of oeH(t|>hagus and intestine. 

In 1911 KailUet and Henr>’ separated the sub-family II(terakinae from the 
family A-scaridae, and raised it to family rank, iiicliuling in it all polymyarian 
Nematodes in wbicii a pTC-anal sucker is present in llu* nude. In this family 
they iiududed Dujiirdin^s <d<I Kub-genus of Aseuris, Asearidia, wdiieh had been 
united by Sclmeider, and all sulwequent w^tukers, whth tlie geuus Jleterakhs. The 
sfjecies ionnd in different (h>lumbiformes and eominonly known us Heterakis 
macuhsa forms (tne of the thirty-four species enumcnif(Hl by them as belonging 
to this genus. 

Ac(;or(1ing to this eIassifi(^atioii, its systematie position is as follows■ 

Family HETEKAKIDAE KailUet and Henry, 1914. 

OemiB A s 0 A RI n I A Dnjardin. 1845. 

Species A.mmdia eolumbae Omelin, 1789. 

Generh' diat^ tiosis (from Railliet and Henry 19141.—Mouth with three lips. 
Oesophagus club-shaped, without bttlb. Generally two lateral membranes. .Male 
with feeble caudal wings; spicules equal or sub-equal, without accjtssory piece; 
preanal sucker slightly projecting, rounded, with horny ring; papillae relatively 
large. Female with vulva towards the middle of the body: uteri divergent: eggs 
with thick shell, with a clear granulation inside the shell, at one of the poles. 

A SOAR im A C0U5MHAK QmcUn. 

1782, AscuW>.' tereHf Gow, Naturg., i>. 84, PI. I, fig. 6.—1781), Ascarw 
eolumbae f Ouielin, 8yst. Nat nr!, p. 3034.-4809, .!«rar?s' macubmi, Rudolplu, 
Ente., ii., 1, p. 158,’PI. 1, figs. 14, 16.—1802, Rudoli>lii, Wiedem, Arch., ii., 2, 
p. 22,—1819; Hudolphit Rynops., p, 46.—Bremscr, leones helm., PI. iv., figs. 
26-28.-1842, Civinini, (’atai., Eucee.—1844, Bellingham, Ann. Mag, Nat. Hist., 
xiii., p. 170.—1846, Aacnridia eolumbae, Diijardin, Hist. Nat. d. Helm., p. 219, 
—1851, Diesing, Ryst. Helm., ii., pp. 182-183.—1861, Diesing, 8itz. k. Akad, 
Wien, xlii (Kevis. d. Nemat.), p. 066,-“1857, .^s‘c<^r^s• ProstaL Allgem. 

deutseh, nntnrh. Zeitg., iii., p. 353.—^1858, Ijcmekart, Troekers Arch., ii., p. 108. 
—1866, Ifetierakk Bcbneider, Monogr. d. Nemat., p. 72, tab. iii., 6g. 

31, texEfig.™1871, Asearis sp., Krefft, Trans. Ent. Soc., N.S.W., 2, p. 212.— 
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3878* H^terakia moct^^a/Linstow, Coropend, d. litdui., p, 119.—^1868, Aamma 
maculosa f Unterberger, Viert. f, wiss. Veterin., p. 88.-1877, Het^akii 

maauloHaf Ercolani, Mem. aecad. sc. istit. Bologna., »or, 3, vii«, pp. 465-467*— 
1877, Baasi, II. med. veterin,, Torino, vi., 4, pp. 232-236, and in Giom, mod, 
veterin. praetica, Torino.—1887, Parona, Ann. Mas. civ. Genova, xxiv., aer. 2, 


LV., pp. 275, 483.—1889, linatow, Comp. d. Helm., Nacht., p. 43,-1890, Stos- 
sich, Boll. Hoc. adriat., He. nat., xii., p. 49,—1891, Stossich, Boll. Hoc, adriat.* 
xiii,, p. 109.—1892, Neuznann, Traite d, malad. parasit., 2nd edit,—1893, Sto»- 
sich, Boll, Hoc. adriat, xiv., p. 83.—1895, RailUet, Traite d. zool. med. et agxic,, 
2nd edit., pp. 406-407.-—1898, Stoasich, Progr. civ. Scnola reale auper., Trieste. 
—1899, liinstow, Mitt. ZooL Hamm. Mus. Berl., 1 (2), p. 11, taf. 11, fig. 17.— 
3896, Galli-Valerio, Matiuale parassit, Milano.—1901, Galli-Valerio, Bull. Hoc. 
Vaudoise He. Nat, xxxviL, p. 343.—1901, Messner, Zeitschr. f. Pleisch u. Milch 
hygiene, xi., p. 241.—1902, Perroncito, 1 parassiti, 2nd edit., p. 380.—1902, 
Lisi, II nuo Ereolani, Pisa, an. vii.* p. 211.—1005, Stiles and Hassall, Bar. 
Anim. Indust, Bull., 79, p. 118.—1905, Neumunn-Mtuiqueen, Parasit., 2nd edit.. 


pp. 413-414.—1904, Sabrazes and Salm, Gaz. hehd. d. sc. m^d. de Bordeaux, p. 
117.—1906, Barbagallo, Boll, tSoc. culto. He. med.-natur. Cagliari, an. xi., p. 
143.—1907, Keumann, Farasites ot mat para.sit. des oiseanx dom., pp. 146448. --- 

1907, Alessandrini, Boll. Soc. Zool. ital., Romu, ser. 2, viii., pp, 220-224,_ 

1907, Alefwandrini, Ann. d'lgieno, Roma, n.s.,xvii., pp.323-329, 1 tab.—1909. 
Alessandrini, Ann. d’lgiene speriment., Bonui, p. 497.—1909, Hautefcuille. 
Amiens Bull Soc. Linn., xix., No. 392, pp. 429431,-1912, NevcMi-Iiinnaire, 
Parasite]. Anim. Dom., Paris,j>p. 677-679.—1909, Johnston, Froc. Linu. Soc. 
N.S. Wales, xxxiv., p. 412.—1910, Jolmston, Proe. Hoy. Soc, N.S.W., xliv., 
p. 121.—1931, Wolffbugel, Rev. d. Centro Est. de Agi*onomia y Vet., Buenos 
Aires, p. 78.—1912, Johnston, Rep. Gov. Bur. Microbiol. N.S.W., ii., p. 135. 
—1912, Ascaridia m(fculoHa, Ratlliet and Henry, Bull. Hoc. Pathol, exot, v., No. 4, 
p. 251.—1913, Ascaridia columba^, Travassos, Mem. d. Instit. Oswaldo Cruz, v.) 

PP- 289, 291, PI. 28, fig. 16, 1914, Aficaridm maculosa, Railliet and Henry, 
TXo Congrjs rnternat. d, Zool* Rennes* p. 078.-1918, Ascaridm colnmbae, 
Johnston, Mem. Queensland Mus., vi., pp. 171474. 


In the 8an»o bird which harboured CephaioHronuyh^ qmdriradiatw, and 
CaptOana eolumbae were two large spiHsimenR, a,>par<>nt)y of this worm. One 
was inadvertently thrown ont with the faeces, and the other eonsists of the pos- 
tenor half, only, of a female. 


More reoently, Dr. Olelnnd handerl me a phial containing a large minober of 
preserved apeoimene of this apeoiea. He informs me that they were found in 
great numbers, closely packed, in the intestines of some young sttnabs, sent to the 
Board of Health for post-mortem examination, and wore considered to have caused 
their death. 


Dr. Harvey Johnston says (.1918, p. 171): “The parasite was found in 
several Brisbane pigeons, oecurring in some of them in considerable number, many 
of the worms reaching a large siM.” ’ 

In other parts of the world it is a common parasite of the pigeon, and is 
well known as the eause of a serious, and often fatal, helminthiasis, espeoially in 
the ease of young squabs; but it has evidently not been noted, hitherto as the 
eanso of mortality among,pigeons in this State, Inquiries from the sumager of 
a large squab oojppany in Sydney elicited the information that several sqiutfae, 
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ranging in age from three to four weokn^ had died within a few monthe from an 
unknown eause^ and the flymptoxns described seem to point to the presence of this 
worm. In view of the importance of the industry of squab raising, and the pos¬ 
sibility of successful anti-helminthic treatment, it is desirable that all oases of the 
occurrence of the worm should be carefully noted. In 1868 Unterborger called 
attention to the pathological effects of the parasite, and various writers since, 



Text4g9J5-X9.— columbae. (x a8). 

IG. Posterior end of male, ventral view j 16. The same, latoml view, .v., sucker; 
spicule; rt.,auuB; 17. Anterior end, showing the thw^e Ups; 18. Posterior 
end of female, a., anus; d., corpuscles in interioi of body; 19. Eggs, (x 38). 

including HautelVmille and Aiessandrini, have dealt with the same subject. The 
results of their researches, and the treatment adopted t(j cope with the dincase, are 
given in most modem text-books on helminth parasitology. 

It seems probable that the worm is of fairly general occurrence in pigeons, 
but only ocoaaioually in such numbers as to give rise to morbid conditions. Early 
lielminthologists, describing this Nematode, make no mention of any cliHcaKe caused 
by it. 

Borne measurements of the specimens found here are:— 

Males, 29 to 31 mm. long. Females, 31 to 37 mm. Maximum diameter, 1.3 
to 1.6 mm. Diameter at base of lips 0.22 to 0.32 mm. Anus in female 1.20 
mm. from tip of tail, in male 0.40 to 0,51 mm. Preanal sucker 0.20 by 0.16 
mm. Spicules 1.7 to 1.9 mm. Jong. Eggs 0.048 by 0.072 mm. The number 
and arrangement of the papillae on the male tail are shown in Text-%s. 15 and 
16. The characteristic, large ^‘orbicular corpuscles’- in the interior of the female 
body, mentioned by Dujardin, from which the speciOc name maeulosa was derived, 
are very noticeable (Text-fig. 18 5). 
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A FEW NOTES ON THE BOTANY OF LORD HOWE ISLAND. 

(Sixth paper.*) 

By J. H. Haidek, I.S.O., P.R.S., F.L.S., Qovkhkment Botanist and 
DtREOTOB OB' THE BOTANIC GaRDKNH, SYDNEY. 

Since the publication of my last paper, the following have appeared:— 

1. revised list of Norfolk Island flora, with some notes on the species/’ 
by Robert M. Laing, Tram, N,Z. Inst,, xlvii., 1916. 

2. “The vegetation and flora of Lord Howe Island/' by W. R. B. Oliver, 
Trans. N,Z. Imt., xlix, 1917, 94. Free access was given Mr. Oliver to the Lord 
Howe and Norfolk Islands c^leotions in the National Herbarium, Sydney, when 
he was preparing his paper. 

Mr. J. L. Boonxian paid a visit to Lord Howe Island from February to 
April of the present year, on business of the Board of Control of the Island, and 
took the opportunity of making botanical (Mdlections for the National Herbarium, 
Sydney. 

The vast majority of the plants he brought have already lieen recorded, but 
the following presumably indigenous species are believed to be new records:— 

1. Malvastrum tricuapidatum A. Gray. 2. Erythraea awtralis R.Br. 

I am aware that there may be a difiPereiue of opinion as to whether they 
are truly indigenous, judging from observations in regard to the Norfolk Island 
flora {see Laing). 

He collected Meaemhryanthemum australe Sol,, recorded by Oliver, p, 137; 
also Kyllinga monocephala Rottb. (Oliver, p. 128). 

Messrs. H. T. Wilson and E. King brought specimens of Adiantim for* 
moaum R.Br, (name confirmed by Mr. T. Whitelegge) from the south-w^t 
slope of the Island, locally known m the “Little Slope/’ near the salt water. 
‘^Grows 2 ft. 6 inches, and very strong, and not noticed before,” This fem does 
not appear to have been previously recorded from the Island. 

Mr. Boomun brought specimens of a variegated Palm, and in view of the 
fact that variegation is not a common character in the Family, it is worthy of 
record. The plant is Soma Forsteriana and a pleasing parallel variega¬ 
tion extends throughout the plant, affecting both raohises and leaflets. The 
tree (the only one on the Islanfi)? » about 30 feet high, and probably 30 or 40 
years of age. It is growing at Erskine Valley, near the Burnt Hut. 

•Previous rsferenpe, These Ptoo^iaga, *xxU., 19U; p.»77. 
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Oliver (p. 129) draws attention to Hybrids of Howea, I have had some of 
these plants under observation sinee 1910, but hesitated to publish anything, as 
1 desired to keep them under observation. My original plants came from the 
bolding the late Edward King, who had four trees. Five additional plants 
(from the same locality) were obtained from the late Hev. W. W. Watts in 
September, 1916. ^ 

Mr. Boorman reports that during bis exploration of the more coastal areas 
of the Island, he met with several additional instances of hybrid Boweas, more 
particularly at the north end of the Island in the vicinity of tlic rifle-mngp j also 
on property occupied by a Mr. Campbell Stevens, and by Mr. Thompson ad¬ 
jacent They all appeared to be of the same character as those on Deep Creek 
to the Bouth-wefit of the Island, already referred to. 

1 contrasted the hybrids in 1916 with H, Belmoreana and JI. Forsteriana as 
follows 


2, H, Forsteriana. 3. Hybrid. 


1. H. Belmorema, 

(a) Leaf segments con¬ 
verging upwards. 

(h) Fniit spikes elon* 
gated (individual). 


(c) Fruits plump, pro¬ 
duced into a shortly 
truncate apex. 


(o) Drooping. 

(h) Fruit spikes shorter 
than those of Bel- 
nwreana (clustered at 
the base, from 3 to 8.) 


(c) Longer and narrower 
than those of E. Bel 
woreowa, the truncate 
apex not produced. 


(a) and (b) Leaf seg¬ 
ments and fruiting 
spikes as in E. Bel- 
moreanaj and its fruits 
barely separable from 
that species. The mid¬ 
rib of the leaf has the 
leaflets (segments) 
con verging up w ards, 

but not quite so curly 
as H. Belmorea/na. 

(c) Colour of fruits dull 
carmine lake (Plate 
106, shade 4), with a 
base of cherry red 
(Dauthenay^s Reper¬ 
toire de ('ouleurs, 
Plate 91, shade 3). 


Mr. E. N. Ward (18th August, 1920) reports on theee hybrid Howeas as 
follows:— 

“They arc very variable in rise, habit and colour of stem. Five are still in pots 
in the small bush house. The five planted out in November, 1916 have grown well: 
two of these are in the palm bed in section 9 in the Lower Garden, one in bed 25 
near the Keiekeria japonka tree, and one in bed 20 in the Middle Garden. The 
other is on the western side of the creek. Upper Garden, 

Of the four planted eleven months later, only one is alive and that is doing 
badly in -bed A, lawn 22, Lower Garden. These were planted on low lying ground, 
very wet in winter, and while these conditions suit some palms they did not suit 
these hybrids ” 

The foDowing introduced plants collected by Mr. Boorman, appear to be new 
records:-— 
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COMPOSJTAK.— il. 7 era^ww conu^oides L. (Oanlen escape) j Galimoga pwrm- 
flora Cav.; Asttr mbulatus Miehx.; Eupaionum cannahinum L. 

Ckucifkbae.-“■ iV/.st/w6riai» officinale L. 

Lahiatak.— J^tachpff arvemis L. 

SoLANAOKAK.— Daturo Slrafnonm7n I*.; NieoHma alata Link anti Otto (Gar¬ 
den escape). ^ 

UMBKhL-IFKaAK .—JMucua hraehiatus Siob. 

Iauackak.'—A sparagus plummis var. nanus Baker (Garden escape). (Kot 
in flower or fruit, nnd therefore subject to conOmiation. fts touj^h stems point it 
out as likely to betiome a pest.) 

GiiAMix Dae.tplocteninm aegpptiacum WillH. 
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SPECIAL GENERAL MEETING. 

14th Junk^ 1920. 

In Comhkmoration of thk Ckktknahy of thk Birth of Sir VVTi.m.am Maci.fat. 

Mr. J. J. EldY'her, M.A., B.Sc., PreHidejit, in tha Chnir. 

Presidential Addrt^ss, 

“THE SOCIETY'S HERITAGE FROM THE VIA^^EA^ s;‘ 

Yesterday (Sunday, Idtti Juno) was the eentenary of Sir William'Maeleay^-^ 
birth. At that time Oeorjye iv, was Kiii^. The Prineess Alexandrina Vietoria. 
afterwards Quecm Vietoria, was an infant about thirteen months old. “Seieiice 
all over the world^' was aloout to lose “its Nestor/’ Sir Josi^ph Hanks, whose 
splendid labours ended six days later (on June 19th, 1820). William Sliarp 
Maeleay, eousin of William, had published his first contribution to scientiii(' know- 
ledpr^N Fart i, of the Horae Entomolog^icae, in the precedinjy^ year, 1819. Part ii. 
of the same work was puhliHhed in the year IVdlowing’ (1821), so that William 
Mmdeay was bom in the interval between the issue of tin* two Pads. 

Cominj? nearer lajme—Sydney, the first British settlement in Australia, had 
htH-m foundeil a few months over thirty-two .veal's, Major-General I,.aehlau Ma<‘- 
quarie was Governor of New' South Wales, Not 4|uite five .veal's before, the ex¬ 
plorations of Blaxiand, Lawson and AVentworth, and later i>t‘ Fivans, and tlie 
subsequent construction of a road over the Blue Mountains by William CV>x, had 
made it posaiblt! for the Governor, “accompaniwl by his lady, and followed by a 
numerous retinue,” including J. W, Lewin, artist, to journey to Bathurst Plains, 
and fix upon the site for the township of Bathurst. Railways, telegraphsp 
ateainers, penny postage and postage stamps were then \inkiKwn. 

Of the century now ended, into which William MaHeay was bom, he spent 
about eightt^m years and nine months in Kcotlnnd, his nnlive land, and on the 
voyage out to Australia. For nearly fifty-three years lie resided in Nc^v Sonili 
Wales, exwpt for a few' months on his expedition to N(‘vv Guinea in 1875. His 
fruitful labours ended somewhat more than twenty-eight years ago. 

Sir William Maeleay, by his example and influem-t*, and by his own efforts 
during a period of about seventeen years, and by his IxMicfttctious, largely made 
the Liunean Society of New South Wales possible in its present developed form. 
Tlie sustained co-operation and help of a long succession of members, extending 
over a period of more than forty-five years, have contributed to make it what it 
is to-day. A question in which we ore interested, and that may he asked in a 
legitimate way, is: How came he to be so interested in science ns to Iwjcome first of 
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all a sckntifie woj^er; and then later on, to undertake the role of benefactor and 
promoter of Natural History, in the broad sense, in New South Wales? What 
were the elemental ciroumstanoes which shaped his career, from a floientific stand¬ 
point t 

Unfortunately we have no autobiographical information, and very little in 
the way of biographical detidls, which will supply satisfactory answers to these 
questions, Nevertheless', there ai^ some records of important facts, which, when 
one knows how to correlate them, will supply an outline of the story of his scien¬ 
tific life. These will be considered later in their proper plaoe. Just at the 
present stage, it suffices to say that, when the facta are appreciated, it is realised 
that William Macleay does not stand alone; but that, primarily, he was largely 
the product of family infitience and example; and the last and youngest of a 
sucoession of Hacleays interested in science, in which, under the eireumstances, 
it was natural that he should take his place. For this reason alone, the Society 
iis interested in the Maeleays. But there are other reasons also. 

The Society's Hall, which it owes to the generosity of Sir William, is loeateil 
on part of the old garden, which was laid out by Alexander Maeleay about ninety- 
two years ago. The old home is in the immediate neighbourhood. Many dis* 
tinguished visitors, who knew the occupants of Elissabeth Bay House, have left 
records of their visits and experienees. 

Alexander Macleay may be called the “Father of Zoology” in Australia. He 
brought his collection of insects and his library with him from England in 1825, 
and ondod his days here. When he left England, his collection was considered to 
be the finest in the possession^ of a private individual. The amalgamated collec¬ 
tions of Alexander Macleay, W. 8. Macleay, and William Maeleay were presented 
to the University of Sydney in 1889, to form the nuclous of the Macleay Museum. 
I may remind you that one of the conditions atta<*hed to the gift was—“That the 
[Macleay] Museum should be made easily m^t^essible to students of Natural 
History and incinbers of the Linnean Society of New South Wales.” 

The Hacleays were uninterruptodly associated with the Linnean Speioty of 
London, as Fellows, for a period of ninety-seven years (1794-1891), end for 
twenty-seven years Alexander Maeleay was Secretary. For about forty-seven years 
they were Members of the governing lK)cly of the Australian Musonm or of its 
forerunner, the Colonial Mnaeum. 

The Society has interesting memorials of all of them, as well as of some of 
tbeir scientific and other friends and contemporaries. 

The two braaebes of the family in which we are interested have now eomo 
to an end, in the dimt lino. Tn B^nm in which 1 mean it, the Society may bo 
considered to have inherited the family scientific traditions, as well as some of the 
family poafleesions. 

The original sources of information of a biographical character concerning A. 
and W. 8. Macleav are brief obituary notices which were published In the Sydney 
Mominy fJttM, and the memorial notices of them, as Fellows, communicated to 
the Linnean Roeiety of Lond<m. Later notes in various Biographical Dictionaries 
or eJsewbore. are baaed on one or other of these, usually the second. It is pos¬ 
sible to amplify these tp some extent in respect of matters in which we we 
specially interested, but the sources of information are fragmentarv and BeattBr«d 
Anything like detailed for^ biogrnph^^ or even satisfac^^ biogriShilai 
sketches, are not posribte; from a lack of adequate material. * 
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It is to be raaembered/ too^ tbftt tbe ^ere iiatereated m Soianee for 

its own sake, and as a stuc^ to be ooltivated in ijmt leisure hours. Less then a 
esntury aeroi an interest in Zoology was a good asset for a bobby, especially 
for a man of means and leisure, but an unfruitful one for embarking on a 
professional career. One of a later generation who ventured to make the ea- 
periment, Edward Forbes (18X5-54), almost repented of bis ehoiee of Zoology as 
a profeseion. Writing to bis friend Thompson in January, 1847, be said: “The 
more I see, the more I am convinced, that no man should take up Science as his 
profession, unless he has some independence to fall back on.^^ (Memoir of 
Edward Forbes, F.R.S., by G. Wilson and A. Geikie, p» 410, 1861.) 

A lack of uniformity in the mode of spelling the family surname will be 
noticeable. By the members of the family in the old days, MacLeay was the 
customary way; but, in tbejr later years, both W. S. and William Maeleay signed 
their names in the manner to which we are accustomed. By writers outside the 
family, the name was sometimes written McLeay or M^Leay. 

W. S. Macleay’s Christian names were William Sharp, and not William 
Sharpe, as so often printed. 

Alkxandeji Macleiay, F.E.S., F.L.B. 

Bom in the County of Eom, June 24th, 1767—Chief Clerk of the Prisoners 
of War Office, 1795^Hiead of the Department of Correspondence of the 
Transport Board, 1797—Secretary of the Board, 1806-1818—Colonial Secre¬ 
tary of New South Wales, 1825-1836—First Speaker of the Legislative 
Council, 184346—Died in Sydney, July 19th, 1848. 

No definite record of the j^ginning of Alexander Macleay^s interest in 
Entomology is available. But his election to the Linnean Society, in 1794, offers 
a suggestive clue. The inaugural meeting of the Society, convened by Dr, J. E. 
Smith, the possessor of the Linnean collections, was held on 26th February, 1788, 
seven Naturalists being present, one of whom was Thomas Marsham. At the 
second meeting, on 18th March, six gentlemen were present. The roll of the 
foundation members was made up consisting of twenty ordinary Fellows, includ¬ 
ing the Rev. William Kirby, three Honorary Fidlows, including Sir Joseph Banks, 
and eleven Associates. Dr. J, E. Smith was elected President, ^nd T. Marshaxn 
Secretary. At the third meeting, "at the Opening of the Linnean Society,on 

April, the President delivered a "Discourse on the Rise and Progress of 
Natural History.^' 

A. Maeleay was elected a Fellow of the Society about six years afterwards, 
in 1794. In the absence of wow exact information, his election may be taken to 
imply an awakening interest in natural history, and particularly entomology. 
It is probably true that his friendahip with Marsham and Kirby spurred his 
pursuit of entomology; just as, at a later period, "dost* relations” with Kirby 
mtd Spence, and Alexander Maeleay, are said to have spurred W. J. Hookeris 
pursuit of entomology in his early days, before he devoted himself entirely to 
botany* In 1798, Marsham retiiwd from the position of Secretary, and wan 
i^ointed Treasurer; while A. Maclegy succeeded him tu? Secretary. His fwirvice 
in this capadiy lasted for twoniy-oevwi yaaxe, until May, 1825; when be resigned, 
in ocmsoQlienee of bis eontemplated removal to Australia, to fill the position of 
Colomal Secretary of New Sou^ Wales. 
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We have, unfortunately, no autobiographical details of his experiences as 
Secretary of the Linnean Society, or of the eminent scientific men of the day 
whom he came to know; and very little can bo gleaned from the Sooiety^s printed 
records. Nor, beyond the bare statement of his official connection with the Trans¬ 
port Board, have any details of his work in that direction come down to us. 

The obituary notice of Alexander Maeleay read at the Anniversary Meeting 
of the Linnoan Society of London, 24tli May, 1849, subsequently printed in the 
Proceedings (Vol ii., p. 45), brief as it is, is the most complete biographical 
sketch at present available. In this it is stated that—“As a naturalist, Mr. 
MacLeay devoted himself almost exclusively to the study of insects, of wliich he 
had formed, previous to his quitting England, the finest, and most extensive col¬ 
lection then existing in the possession of a private individual. Of this great class 
of animals he possessed an intimate knowledge, without, however, having pub¬ 
lished anything on the subject, although lie liad made preparations for a mono¬ 
graph of the singular genus Pamsus, in which his cabinet was peculiarly rich,” 

The history of the collection is briefly but imperfectly given in Barff^s “Short 
Historical Account of the University of Sydney’* (1902), To this I shall refer 
later. I am now able to give a more complete account of it. In outline, but the 
particulars will be given in chronological order as far as possible, the collection 
at the time of its arrival in Australia, in 1826, represented the British or Euro¬ 
pean insects eolleoted by Alexander and W. S. Matdoay themselves, of the results 
of exchanges with their friends, of specimens purchased from at least six noted 
private collections, in one case during the owner’s lifetime, or in the others on 
the dispersal of their ooUectipns by sale after the decease of the owners, and of 
acquisitions of speciinenR from Braril, India, North Africa, Australia, and else¬ 
where, some of them possibly donations, but the details of their acquisition are 
wanting. The fragmentary history of A. Macleay’s collection is the most im¬ 
portant source of information we have about the development of his interest in 
zoology. 

Thomas Marsham (ob. 1819), and the Rev, William Kirby (1759-1860), 
Rector of Barham, near Ipswich, in Suffolk, s€*cm to have hcim the two earliest 
scientific friends of Alexander Macleay, who profoundly influenced him. They 
were both senior in age, and as Fellows of the Linnean Society, keen entomologists, 
and owners of important oolloctions, Marsham’s collection was eventually sold, 
in 1819, a few months before his decease; Kirby’s was presented to the Entomolo¬ 
gical Society soon after its foundation, in 1833. As Kirby lived in the country, 
when railways were unknown, his visits to London were infrequent; but ho corre¬ 
sponded regularly with his scientific friends. His biography, “Life of the Rev, 
Wm. Kirby/’ by John Freeman, now a scarce book, was published in 1852. 
This is the only available source of information about much that relates to Alex¬ 
ander Mad cay that is of interest to us. I have been glad to make use of it, and 
gratefully acknowledge my indebtedness. 

A very interesting account of an entomological excursion by Marsham and 
Kirby into the Me of Ely, Northamptonshire, and home by Huntingdonshire, 
Cambridge, and Norwich, in July, 1797, is given in Freeman’s 'liife/’ Brief 
reference is also made to an entomological excursion by Kirby, Marsham, and 
Alexander Macleay ; but neither the date nor scientific details are given. * 

But a letter, to Kirby, dated "Transport Office, 5th November, 1802,” is of 
the greatest interest, because it is the earliest record, by himself, of his interest 
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in entomology that we have> written after hie return from a visit to Scotland: 

dear P’riend,—I return you my best thanks for your letter, which I would 
have answered from Caithness, if I had met with anything worth communicating. 
But I could only tell you of my being prevented from looking after insects by 
continued rains, snow, and high winds, during the whole of my stay in the county. 
Indeed, so bad a season was never known; and a more serious eonaequenoe 
than my entoniological disappointment is, that the crop oi' oats in Caithness has 
almost entirely failed. Notwithstanding the unfavourable state of the weather, 
however, I was much gratified by my visit to the north. I had reason ,to believe 
tliat very considerable improvement had been made in my native county during 
the sixteen years I hud been absent; but, I assure you, I found the county im¬ 
proved far beyond my most sanguine expectations.” .... 

*Mn order that I might see as much as possible of the north of Scotland, I 
visited the Orkney Islands, and the north coast of Scotland, as far as Cape 
Wrath.” . . . 

*^Through the whole of my travels, I lost no opportunity of collecting insects. 
Indeed, I collected almost every one that I saw, I have, in tlic whole, about 250 
or 300 specimens, but they are not yet arrived here; and I know not whether there 
be anything new. There arc very few Hymenoptera. If there be any duplicates 
wortli your having, they ara yours.” 

The offer of duplicates of Hymenoptera recalls the fact that, in the early part 
of the year, ono of Kirby's many contributions to science Ivad been published, 
^‘Monographia Apum Anglifo,” Ipswich, 1802, 

Alexander Macleay's collection thus probably began with British insects which 
he himself collected, or obtained by exchange with his entomological friends. 
The earliest published reference to his active interest in exotic insects known to 
me is to be found in a ^‘Memoir of ^ru Drury,” contained in Vol. xv., of ”The 
Natnralisfs Library,” presumably written by the Editor, Sir William Jardine 
(1846), The writer says: “An individual to whom Drury showed pauch kindness, 
in the hope of being supplied through his means with the insects of New South 
Wales, was J. W. Lewin, author of a small, but original, and really valuable 
work, entitled “A Natural History of the Lepidopterous InRects of New South 
Wales.” It appears from Lewin's tetters that be wus in a great measure illiterate, 
and had been subjected to many difficulties so that it was a good white before he 
could do much towards the fulfilment of Drury's wishes. They continued, how¬ 
ever, to communicate with each other for a considerable time; Drury supplying 
goods to no small amount, which were to be repaid in insects. In his necessities, 
Lewin is not backward in his demands on the liberality of hia friend, who sup¬ 
plied him, among many other miscellaneous articles, with the copperplates on 
which ho engraved bis insects and birds, and even with the paper for printing 
thorn. Thomas Marsham, author of the Entomologia Britanniea, and Alexander 
Modeay, afterwards united with Drury in advancing money to Lewin white he 
was at Botany Bay, expecting the value to be returned to them in insect^,” 

Dru Drury [1725-1804] was a very remarkable man. a goldsmith, silvorsTnith, 
and cutler, and one of the “most zealous and successful collectors of inaecte that 
ever prosecuted the study in this country.” He was also the author of “lUustra- 
^ions of Exotic Entomology,”-3 vote. (1770-82), “in which ho made the most in¬ 
teresting objects of his collection known to the public.” 

After his death the collection was sold, the sale lasting for three days (May 
23-25,1805). Professor J. 0, Westwood issued a second edition of the “Illuatra- 
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(3 vols., 1837), and, in the pref^e, lie gives the nMnes of the purehaaeors 
of Boine of the lots, and the prieei paid, as an mtei«sting 3?«cord* Among those 
given, Mr. Maoleay wa* the purchaser of Lot (>4, ^*PapUio da^g^ and five 
others (£7/10/)’*; Lot 104, ^‘Thirteen species of the Buprestis genus (£8)”; 
Lot 112, ^^Cetonia niten», gnmdis, Searabaeus feativus, and 12 others 

(£17)*’j and Lot 123, ‘^A variety of small insects of the Mordslla, Forficula, and 
other genera, among which are Diopais Ichneumonia, and also a speoi*&s of 
Panssus, 37 specimenB (£7)/' 

The drst publiahed reference to Alexander Maclea/s coileotion, that I know 
of, is to be found in the Preface to “An Epitome of the Natural History of the 
Insects of New Holland, New Zealand, New Guinea, Otaheite, and other Islands 
in the Indian, Southern and Paciftc Oceans; with Descriptions and one hundreil 
and fifty-three beautifuily-coiouned Plates of the more splendid, beautiful, and 
intereeting Insects, hitherto discovered in those Countries,’’ : By E, Donovan, 
F.L.S., published in 1805. Besides specimens in Sir Joseph Banks’ collectiou, 
and in his own, some of them purchased at the sale of Drury’s CoUeetion, “The 
author has also further to acknowledge the benefit he has derived from mspeeting 
two other cabinets of celebrity in this country, without the assistance of which 
the present illustration would have been far less copious and interesiing than it is 
at this time: these are the cabinets of Mr. Francillon, and that of A. Macleay, 
Esq., to both of whom he begs leave to express his wannest thanks for this testi¬ 
mony of their friendship.” The copy of this rare book in the Soedety’s library 
was purchased and presented by Sir William Macleay, the only copy of it which 
he had seen. ^ 

Another letter from A. Macleay to Kirby, dated 20th Februsiry, 1805, is of 
very special interest. The writer says: “I have been describing eighteen Botany 
Bay’ Lepidopterous insects which are about to be published by Lewin, with all 
their changes and natural history. Amongst them there is a most disGnot new 
ganus (in my. opinion), which I propose to name Nycterobius from NoKTopoPiog 
Noctu Return quaaren** The caterpillars form for themselves holes in 
the trunks of trees, where they hide themselves in the daytime: at night, they 
come out and gnaw off leaves, which they drag to their holes; and when they 
have provided a sufficiency for the next day’s consumption, they retire and feed 
leisurely, with tbrir heads towards the mouth of the hole, which is covered by a 
curious cotttrivanoe. . . . Pray when eball we see you in townt” 

The first cditi<m of Lewin’s book, entitled “A Natural History of the Lepi- 
d^terous Insects of New Booth Wales. Collected, engraved, and faithfully 
pmnted after Nature. By John William Lewin, AL.S., late of Parramatta, New 
gouth Wales. Htetrated with 18 Plates (small 4to),” was published in London 
in the same year, 1805. Some time before its publication, however, a circular 
enHtled “Proposals for publishing by subscription a small work of Phalmna In- 
nects of New South Wales” had been distributed. A second edition, with an addi¬ 
tional relate, was ismied in 1822. The book was dedicated to the Right Hon. 
Lady Arden, “in grateM remembrance of that goodness which gave the author 
OB opportunity of emfiloying his talent, as it were, in a new world ” As already 
mentioHied, Dxrwy, Marsham, and Macleay also assisted Lewin. 

J.,W. Lewih>and Thomas Ijcwin were the sons of William Lewin, F.L.S. 
(Ob. c. 1795), the “best aoolugieal painter, and one of the mori practical natural¬ 
ists of his dig/' md author of “The Birds of Great Britain” (7 vola. 
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1780-95; secoBd edition, 8 vok, 4to^ 1796-1801), '‘The Insect of Great Britain'* 
(1 vol, 4tOi, oontaininir the Papilios onl^r, 1795), and of a paper, '‘Observations 
respecting some rare British Insects" (Trans. Linn. Soc., VoL. iii., 1797); and a 
contemporary of Dm Drury, and A. Maeleay. Drury was always on the lookout 
for opportunities of getting into toooh with intending travellers and others about 
to visit foreign countries. In 1771, with the financial co-operation of Sir Joseph 
Batiks, the Duchess of Portland and some others, he had enaUed Henry Smeath- 
man to go to Africa as a travelling naturalist and collector. With his know¬ 
ledge of the Lewin family, he was able to get into touch with J. W. Lewin be¬ 
fore the latter left for Austndio. 

J. W. Lewin arrived in Sydney in 1800. The plates for his book were en¬ 
graved and coloured by himself in 1803, in Parramatta. They were the earliest 
engravings produced in Australia. The text was printed in London, bound up 
with the plates as sent home to his brother Thomas Lewin, and issued as a book 
in 1805. But with the pistes, J. W. Lewin sent home a made-up complete copy^ 
with 8 title-page and some text in manuscript, as far as he could complete it. This 
copy, together with the original coloured drawings of some of the larvas and pap», 
were afterwards acquired by Alexander Maeleay, and are now in the Society's pos¬ 
session. Possibly examples of the perfect insects, and a letter of supplementary 
information may also have been sent; but if so, there is no available record of 
them. A comparison of the original copy with the book as published, explains 
what is stated in Macleay's letter to B^irby. 

J, W. Lewin was an artist, a good observer, and u i)racti(fal entomologist, 
but without technical knowledge, and without books. The text, as he sent it to 
England, was insufbeient, and not in a suitable form for publication. It con¬ 
sisted merely of the explanations of the figures, more or loss copious, of the 
larvae and their habits, but without descriptions of the perfect insects, to which 
only fanciful vernacular names were given. The title-page was ^^Niitural History 
of Eighteen Nondescript Moths with Descriptions,” &e. 

Thomas Lewin was an artist, and had not quite all the necessary technical 
knowledge to enable him to supply the deficiencies in the text, as w ritten by his 
brother, notwithstanding the statement in the last sentence of the Preface; “0^ 
the style of the publication, and the arrangement of the subject, we can only 
say, being well instructed in the Field of Nature, we have endeavoured to render 
the book useful.” As Editor of the contemplated book, therefore, he sought the 
advice and assistance of the President and Secretary of the Linn can Society, as 
narrated in the Preface: *^And idl that was left for us to do was merely to define 
the genus, and name the individual in some cases, which we have done someiimos 
from the plant on which the insect is found; and for the names of those plants 
we make our acknowledgments to the learned President of the TJnnean Society, 
Dr. Smith, and also acknowledge the kind observations of the Secretary of the 
Linnean Society, Alexander Maeleay, Esq., for whose abilities as an Entomologist, 
we have the highest respect, though we cannot avoid differing greatly from, him on 
some points.” Dr. Smith supplied the namee of the food-plants, ^ well as he 
could, for some of them were without flowers or fruits, A. Macl^y offered, or 
cottseijjed after being asked, to draw up the necessary technical descriptions of 
the perfect insects^ with the addition of binomial names; and, .judging from hie 
letter to Kirby, did so. What, then, were the points on which Thomas Lewin, aa 
editor of the book, differed from himf 
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On the evidence^ it seems to be a reasonable conclusion that Dr. Smith and 
A. Maeleay successfully opposed the publication of nondescript inseotB, and 
that T. Lewin accepted and made use of the technical descriptions*, but thati 
wishing to keep the naming of the insects as much as possible in bis own hands, 
he did not accept all the binomial names proposed by Mr. Maeleay, and altered 
some at leaat of them to suit his own ideas. The proposed new generic name 
did not get into print; and A. Maeleay certainly cannot be held responsible for 
the specific names of Sphinx Ardenia, Tortrix Arntralana^ and especially that 
of the insect now known as Charagia Ugniwra Lewin, but described and figured 
in Plate xvi., and referred to in the index, as Hepiahis LigniV'eren. Nor is the 
expression '^Noctua Hepialus” likely to have bean bis, in the statement—*^Tho 
.larvea of this beautiful Noctua Hepialua feeda^* (sic), &c. ¥rom these, and other 
peculiarities, T. Lewin seems to have bean n^ponsible for the form in which all 
the text, except the technical descriptions and the sectional nanu^s, finally ap¬ 
peared. 

Another relic of J. W. Lewin acquired by A. Maeleay was what seem to 
be first impressions of throe of the plates of LewinV ^^Birds of New Holland,” 
the first edition of which was published in 1808. The plates are roughly bound- 
up with three pages of text in manuaeript, without binomial names, or descriptions 
which an ornithologist would consider satisfactory. They were j^erhaps intended 
as a sort of prospectus for possible subscribers to the work. 

Some very interesting information about Alexander Macleans entomological 
acquisitions ore given in a letter from Kirby to his friend Spence, in a letter of 
date September 24th, 1806 v “I have boxes [of insects] from Haworth and 

[W. J.] Hooker to name.In London, I went over Sir Joseph’s 

[Banks] StaphgUni; but there was nothing very remarkable among them, except 
S. aureus j which is of the same family with S, murinus^ &c. I found several non¬ 
descript species in Mr. M'Leay’s cabinet, which he purchased from the Leverion 
Museum, and one large and blue one from old Drury’s cabinet. And the piece 
of entomological news I can tell you—that M’l.Kiay has purchased all Donovan’s 
foreign insects, a most valuable addition to his collection, which, in value, falls 
not far short of Franciilott's. ” fp. 281.] These are the only records of purchases 
from the two collections mentioned that I know of. Sir Ashton Lever, who lived 
at Alkington, near Manchester, brought his collection to London about 1776, where 
it was opened to the public. It was subsequently disposed of by lottery in 1785, 
and came into the possession of Mr. Parkinson. It was eventually sold by auc¬ 
tion in 1806, the sale lasting about a month. It was a celebrated collection in its 
day, and the sale attracted much attention. Rome of the specimens had been 
presented to Lever by Captain Cook. 

Alexander Maclea/s Collection was supplemented by extensive purehaaea 
frmn the collections of Mr. Francillon and Mr. Marsham, in the years 1818 and 
1819. We have, in the Societ/s library, Mr. Macleay^s copies of the sale- 
eatdbgJiea of these coHeetions, with MS. notes, possibly representing his purchases, 
I have been unable to find any biographical details respecting these two entomtfio- 
gists. 

The Franc^n Collection, a celebrated one in its day, was sold by auction, in 
June, 1818, shortly nfter the owner’s decease. Charles Lyell, the geoloi^Bt, was 
interested in entomology in his younger days. In a letter to hia father, written 
from Yarmouth, on 2(H;h, 1817, after a visit to Loudon, he says: visited 
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the cast of Phidias and (talking of things on a grand scale) the elephant at 

Exeter Chaxige; also Bullock’s Museum.Saw the whole of Fran- 

cillon’s collection of British and foreign insects, the finest in the world .... 
Let those who wish to have an idea of tlie magnificence of Nature, visit the ele¬ 
phant, those who wish to judge of her varietas imatiahiliB, see Francillon’a col¬ 
lection” [life, Letters, and Journals, Vol i., pp. 40-41, 1881]. The Catalogue 
speaks of it as undoubtedly “the most magnificent Cabinet of Insects that has 
ever been brought to sale in this country; containing many unique and remark¬ 
able Specimens, and generally in a high state of Preservation.” The sale lasted 
eight days, and realised £725/11/6. The collection was offered in 122 lots, con¬ 
tained in 72 drawers, in three cabinets, of 64, 36, and 24 drawers. One feature of 
the collection of interest is, that it contained specimens collected and presented to 
the owner, by Suzgeon-Gcneral John White, who came out to Australia with the 
First Fleet, under Captain Phillip, in January, 1788. 

Freeman, Kirby’s biographer, gives some very interesting details about tho 
sale of Francillon’s collection. Kirby attended the sale: “He made some con¬ 
siderable addition.s to his treasures, though not nearly to the extent of his friend 
Mr. [A.] MeLeay, who purchased little short of half the collection. Mr. W. 
[S.] McLesy thus notices the circumstances [in a letter to Kirby]—*! understand, 
from my father, that you are one of the souls of the sale of Mr, Francillon'a 
cabinet, giving it life, activity, and, above all, value. I suppose you have added 
extensively to your collection: as for my father, he has made his as brilliant for 
the amateur as it is instructive for the entomological student, but to arrange it, 
‘hie labor, hoc opus est.’ The French Museum has been prevailed on to let ray 
father have one of the Hexodons; so that now he will have ever>^ described genus 
of Latreille’s family of Lamellicomes’” [p. 349]. 

Mr. Marsham’s collection was sold by auction in September, 1819, about 
two months before his decease on 26th November following. The owner was 
a foundation member of the Linnean Society, the first Secretary (1788-08), and 
Treasurer from 1798-1816. He was the author of the “Entomologica Britannica,” 
of which only the first volume (Coleoptera) was published (1802); and of nine 
entomological papers contributed to the Transactions of the Linnean Society. 
His collection was an important one, though not so extensive as Francillon’s. 
The sale lasted for three days. The coUeetibn was offered in 115 lots, contained 
in 36 drawers, in two cabinets, each of 24 drawers. The cabinet pf British in¬ 
sect^ describt^d in tho Ent, Brit, was offered separately in one lot. Twenty-eight 
additional lots, including the two cabinets, five boxes of insects, a m\croscopo, and 
sunddeB, were also offered. But beyond some penc|l entnes ot prices in A. Mac- 
leay’s copy of the catalogue, no further infofpation is available. 

Another important collection, from W’hich Alexander Macleay piircliased 
specimens, was that of General Thomas Davies, of the Royal Artillery, “well 
known as a most accurate observer of nature, and an indefatigable collector of her 
treasures, as well as a most admirable painter of them” [Kirby and;,Bpence, 
Introd. to Entora., i., 108]. W, S. Macleay, in his paper on the “AnnuIoSa of 
South Africa” (p. 74), published in London in 1838, shortly befoife »he left for; 
Australia, says of Cerapterm latipes [PannsidaEj]—^**Tho originsd apeeimen which 
General Davies sent to Swedorus for description is now in my collection, .my 
father having purchased it at the sale of the General’s thuseum ” But neither 
the sale-catalogue nor any further information are available. 
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Gkn^ral Davies was intemted in birds as well as insects; asad be deBoribed^ 
with a coloured figure, tbe Lyre-bird of Australia, in his paper “Description of 
Maenura superha^ a Bird of New South Wales/’ Trans- linn. See., Ved. vi., 1802, 
p. 207. 

Another important addition to the Maeleay Collection was the specimens of 
insoots and some miaoeilaneous invertebrsta collected by Captain P. P. King. 
These ore referred to by W. 8. Macleay in his paper, “On tbe Structure of 
Tarsus in the Tetnunerous and TrimerouB Coleoptera” [Trans. Linn. Soc., VoL xv., 
p. 68] in these words:—“1 had scarcely, however, corrected tbe press of the tot 
number of that work [Annulosa Javanica], when Captain King of the Navy, one 
of those enterprifiting and acoomplished navigators who at the present moment 
confer so much honour on our country, requested me to examine the ineeets which 
he had ooUocted during his late expedition to explore the coasts of New Holland.^ 
The record of this eoHeotion, comprieing 192 species of insects, of which 81 wore 
described as new, four epeeies of Aracbnida, and about 30 of marine inverte- 
brata, collected, under great drawbacks, by Captain P. P. King during his sur¬ 
vey of tbe Intertropieal and Western Coasts of Australia between tbe years 
1818 and 1822, is given in King’s “Narrative of a Survey/’ &e. [VoL ii., Appen* 
dix, p. 438, 1827], The collection was apparently presented to W. S, Maeloay 
by Captain King. In his paper on “The Genera and Speciesi of the Amyctetid®/’ 
communicated to the Entomological Society of New South Wales, by William 
Hacleay, on 7th August, 1865, the aufcljor says that the inaeots originally described 
by W. S. Macleay in the work above cited, “are in the late Mr. [W. 8,] 
MacLeay’s collection now in iqy possession” [Trans. Ent. Soc. N.S. Wales, VoL 
i., p. 267]. The rest of Captain King^s collection was apparently presented cither 
to the British Museum or to the Muaeum of the Linnean Society [Trans. Linn. 
Soc., xiv., p. 603], 

A. Macleay’s collection of sale-catalogues comprises five others Iwaides the two 
mentioned—one of the “collection of insects of a gentleman well-known for bis 
knowledge of Nat. History” [name not given] sold in June, 1814; two of the 
three parts of the Catalogue of Bullock’s London Museum, sold in April-May, 
1819, the sale lasting for eighteen days; the oatalogno of the duplicates from Mr. 
Stephens’ eoUection, sold in May, 1826; and W. S. Macteay’s copy of the South 
African Museum [vertebrates, espwially birds, and anthropological specimens] 
sold in Juno, 1838. The first and second of the^c have marginal notes in pencil, 
and may indicate purebaaes, 

Numerous specimens in Alexander Maeleay’s collection were d<^cribed, and, in 
some oases, figured, while in his possession ; but others had become type-spoci- 
mens before he acquired them. Donovan, in his “Epitome” (1805) described 
and figured certain species, as already mentioned. At a later date, deBcriptions, 
sometimes with figures, of specimens in the Mackay Collection were published by 
Dr. W. B. Lcsudi in hie “Zoological Miscellany” (3 vola., 1814-17); by E. Dono¬ 
van, in the Naturalist’s Expository (Vols. i-iii., 1823-26); by N. A. Vigors, in 
a series of papers entitled “Descriptions of some rare, interesting, or hitherto 
uncharacterixod,subjects of Zoology/’ in the Zoological Journal. VoL L, pp. 413 
(ft 537 0 t saq,; VoL ii., pp 238 et seq,; 514 et seg. (1825-26); and especially 
by W* S. Macleay, in the Hor» Entomologic® (1819-21L 

The specimens, mostly of Australian speciee, described by Dr, Leach from 
Alexander Maoleay’s ooUeetiou, in addition to birds (one, PolopMlm phostontts, 
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ua Anstraliaai 8peoi6s)| in«hid6d a Volute (F. Itneota) i^d vafioue ittseote from 
Australia, including wte«cens (figured from the splendid collection of 

hSx. Macloay); MyriMUon erythrocephalaf MthUis AuetraUitej Nymphes myfMt- 
UonideSt Hipparckia Bankme, and Papilio MacleaycmuSf ‘^named ader my macb 
esteemed friend, Alexander Maeleay, Eeq., Seeretary of the Linnean Society, to 
whom I cannot euMciently express my fuU sense of his repeated marks of kind¬ 
ness and friendship”; one species from New Caledonia; and one or two from un^ 
certain localities. 

The insects described by Vigors included specimens collected in the vicinity 
of Madras, and brought to England by Major Sale, of the East India Company's 
eemee; others from North Africa, collected by Captain Lyoii, R.N., the com¬ 
panion of Mr, Ritchie, who died at Mouraouk, on 20th November, 1819; and some 
from BrariJ, collected by Mr. Such. 

In the first part of the Hor» Entomologies (1819), W. S. Maeleay inen- 
tions that hie father possessed a cabinet containing nearly ISOO species of the 
linnean genus Scarabaeus; and the study of these, mainly, resulted in his first 
contribution to knowledge. Specimens were described or recorded from Northern 
and Southern Europe, North Africa, Cape of Good Hope, Mauritius, Tale of 
Bourbon, India, East India, China, Java, North America, Georgia, South 
America, Brazil, Demerara, Cayenne, Trinidad, Jamaica, Australasia, New Hol¬ 
land, and Van Dieman's I^and. The material studied in the second part was in 
other collections, chiefly that of the British Museum. 

As evidence that Alexander Macleay's official connection with the Linnean 
Society had broadened his interest in Natural History, it is interesting to note 
that this was not wholly confined to insects. At one time he seems to have 
had a collection of‘ 8outh American bird-skins. This is referred to by two 
writers. Dr. Leach says of Lmim lineatm: ‘‘This elegant bird, which is figured 
from Mr. MacLeav's collection, inhabits Berbice” [Naturalists' Miscellany, Vol. i., 
p. 22,1817J. 

Mr. G. Such, of Magdalen Hall, Oxford, who had resided for some time in 
Brazil, in describing a new species of the family Laniadaej Thamnophilm rnacu- 
lattw, says of it: “1 had originally conceived that my specimen was the first which 
had been brought to England; but I found a second in Mr. Macljcay’s oollection. 
. . . . Its chief difference, as has been pointed out to me by Mr. \V. S. 

MacLeay/' &c. [Zoological Journal, i., p. 567]. In both these cases the speci¬ 
mens referred to were probably included in the first two of Alexander Maeleay’s 
donations to the Museum of the Linnean Society—"34 Birds from Borbice [Trans. 
Linn. 8oc., vol. x., p. 413, 1811]; and "11 specimens of Birds from New tSouth 
Wales, not before in the Societ^B oollection” [Vol. xii., p. 598, 1818]. This and 
his third donation of "Two spcicimens of Quadrupeds, and six Birds front New- 
South Wales,” as recorded in Vol, xiii., p. 633, 1822, show that lie was in receipt 
of specimens from Australia, other than insects, from undisclosed sources, even 
at this early period. 

Except for a few specimens which W. S. Maeleay net ded to retoiii for study, 
the Maeleay Collection, as it was brought out to Australia by Alexander Maeleay, 
in 1825, comprised British inseots collected by A. Mocloay; British or other 
Burq>ean insects collected by W. S, Maeleay; gifts from or exchanges with their 
friends; specimens purchased from at least six important private collections [Dru 
Drury's, Ashton Lever's (Parkinson’s), E. Donovan’s, Franoillon's, Marsham’s, 
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Gktner^ Davies^, and posaibly som^ others]; and acquisitions of specimens trom 
Brazil, India, North Africa, Australia, and elsewhere, possibly some of them 
donations, but the records of them are indefinite. As mentioned later, some 
specimens were left with W. S. Maeleay to enable him to continue hie work on 
them. These were afterwards brought to Australia by him in 1839, 

With the removal of the Maeleay Collection to Australia, the most important 
private entomological collections in England seem to have been the liev, F. W, 
Hope^s, Kirby’s, Stephen’s, Haworth’s, Westwood’s, and Melley’s, 

Kirby and Spence, authors of the well-known ^^Introduction to Entomology,” 
thus express their appreciation of the Maeleay Collection and of the owner’s en¬ 
couragement: Alexander MaoLeay, Esq., they are under particular obliga¬ 

tions for the warm interest he has all along taken in the work, the judicious advice 
he has on many occasions given, the free access in which he has indulged the 
authors to his unrivalled cabinet and well-stored library, and the numerous other 
attentions and accommodations by which he has materially assisted them in its 
progress” [first ed., p. xjI, 1816]. 

Alexander Macleays ofScial connection with the Linnean Society must have 
stimulated and widened his interest in Natural History, and, at the same time, 
have brought him into personal contact with many of the eminent men of the 
day. He was elected a Fellow of the Royal Society in 1809, when Sir Joseph 
Banks was President f and to the Council in 1824, when Sir Humphry Davy was 
President. Sir Stamford Raffles, first President of the 5jOological Society, was 
also a member of the Council at this time. Macleay’s friends of whom we have 
records, besides the entoinologjq[ts Kirby and Marsham, included Robert Brown, 
and Sir James E. Smith, Pounder and President of the Linnean Society. 

Robert Brown (1773-1858) had collected zoological specimens, including in¬ 
sects, as well as botanical material, during his visit to Australia and Tasmania. 
Wo may be sure, therefore, that before accepting the offer of an appointment in 
Australia, A. Maeleay bad discussed the prospects with the great botanist. The 
fact that he brought his collection with him fieems to show that the fauna was onc. 
of the attractions to migrate. The records of their friendship are meagre, but in¬ 
dicative of warm regard. R. Brown named the new genus, MaaUaya, in honour 
of his much valued friend, in 1826. Our Society is fortunate in having in the 
library four reprints of papers by Robert Brown, with inscriptions to Alex. 
MeLeay, Esq., ^om his “affectionate friend” or from his “attached friend,” 

A pleasing xeciord of Alexander Ma<-leny’K friendship with Sir James E, 
Smith is given in the Proceedings of the Linnean Sotdoty, 1872-73, p. i. At the 
meeting of the Society held on November 7th, 1872, Mr. G. Bentham, President, 
in the ehair- “The President read two letters, in her own hand, from I..ady 
Smith (now in her 100th year), offering for the acceptance of the Society, seventy- 
four letters, addressed to its Founder by the late Alexander M’Leay, Esq., Secre- 
ta*y to the Swicly from 1798-1826. ^ The letters wore accompanied by a photo¬ 
graph from the portrait of Lady Smith, taken by Opie in 1708, signed, and bear¬ 
ing the date of her birth, May 11,1793. Resolved, that the Special Thanks of the 
Society be presented to Lady Smith for this very valuable and acceptable dona¬ 
tion.” The number of the letters is perhaps to be ocrcounted for hy the fact, that 
Sir James Smith’s home was in Norwich, tboxigh for some time he occupied a 
bouse in London. 

After the death of :V7. 8, Maeleay, in January, 1865, hm brother, George 
Maeleay, inherited the fanigy beirlcoms. At a meeting of the Linnean Society on 
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December 16th, 188()—^^The President [W, Carruthers, F,R,S.] announecd that 
Sir Geoi^e MacLeay, K.C.M.G., F»L,S,, had presented to the Society a framed 
water-colour portrait of the Eev. William Kirby, F.L.S., the distinguished 
entomologist; also the manuscripts and correspondence of his father, Alexander 
MacLeay (elected F.L.S. 1794), for many years Secretary to the Society” [Pro¬ 
ceedings, 1880-87, p. G’J. But these have not so far been utilised for biographical 
purposes. 

In anticipation of this evening'? meeting, I wrote to the Council of the Ijinnean 
Society of London some time ago, pointing out the scanty documentary details of 
the early scientidc life of Alexander and W. S. Maoleay available to us here in 
Australia, and that we were without a portrait of any kind of W. 8. Macleay; 
and, at the same time, asking if the Council would be good enough to spare me 
copies of any documents that would be of special interest in connection with our 
celebration of the centenary of Sir William Maclea/s birth. I have pleasure in 
recording my indebtedness, and cordial thanks, both to the Council and to Dr. B. 
Daydon Jackson, General Secretory, who has kindly sent me copies of five very 
intwesting letters, and a photograph of the bust of W. S. Macleay in the Society's 
possession. 

One of the letters referred to, from Sir James E. Smith [1769-1828] to 
Alexander Macleay, dated ‘'Norwich, March 13th, 1826,” was apparently written 
in reply to a letter announcing the writer's acceptance of the appointment of 
Coloniid Secretary of New South Wales, and of his contemplated departure to 
the antipodes. Ttie portion of the letter of most interest to us is as follows:— 

“My dear Friend,—^Now that I have got through the irksome correspondence 
that so much opprest me—(rendered most irksome, I assure you, by the con¬ 
tinual association of your departure, which weighed likp a millstone upon my 
heart), I may indulge in more pleasant writing, I am not a man of compli¬ 
ments, but your wide removal, as it were to another world (and it may really be 
80 with respect to me), seems to excuse and indeed require an opening of heart 
between us. I am happy to recall the 31 years [1794-1826] to which you advert, 

andi to say with all sincerity, that so far from misunderstanding or coolness^ I 

have ever felt the warmest estimation for your character, the most grateful sensi¬ 
bility to your constant active friendship and attention. I have always known 
where to find you, and was always sure you would do the kindest and most 
judicious thing. Judge then if I can part with you unmoved, or if I can avoid 
being warmly interested for all that belongs to you!—I speak now not with much 
reference to our Society, for which you have done so much. I trust we shall 
choose no unworthy si^icceeeor to you—and- as to yourself, T would not suggest 
gloomy ideas of your great nndert^ing, which I trust will be advantageous, os it 
is certainly highly honourable. It must on some accounts be delightful to you, 
and as a naturalist I almost envy you. For the sake of the public I am weU 
persuaded I ought to rejoice. May God preserve your life to do all the good 
you can, and to benefit your fatpily, who I am confident will be worthy of you. 
Let me, my valued friend, urge one thing especially. Take the utmost care of 
your health—do not work too hard, or tixpoae yourself to anything which ex¬ 
perienced people think hazardous. If you feel well and strong, your$elfy 

that you may do the more good.I hope your portrait wili be well 

done. We shall gratify ouilaeives by it, more than we honour you. 

Farewell my excellent friend—I need not say how often I shall think of you, nor 
how entirely I am ever yours, J. E. Smith.” 
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The poiindt; veiexrBd to wm ptmtod m oiU by Sir Thomas Lawrence^ PJK.A^ 
and presented by sebsoxibiti^ Faliows to the Linnean Society. A steel efi^raving; 
xepr^oced from this portrait by C. Fox was subsequently issued. The late Lady 
Macleay was good enough to give me three copies of the engraving. One is hong 
in the Society’s Hall. The other two^ I presmted to the Australian Museum and 
the Public Library. 

A report of the Anniversary Meeting of the Linneau Society, held on 24th 
May, 18^, conohides thus: ^’Tba Society afterwards dined at the Freemason’s 
Tavern, where the presenee of Sir J. E. Smith in improved health added much 
to the enjoymeitt of the day. Addresses on subjects interesting to cultivators of 
Natural History were d^vmad by various members, and other men of science; 
amongst others, by the venerable Bishop of Carlisle, Lord Stanley, the Rev. Dr. 
Flmning, and the respeotive Presidents of the Horticultural and Geological Socie¬ 
ties. Numerous expressions of respect and cordial esteem were called forth to¬ 
wards the late Seeraiary of the Society, Alexander MacLeay, Esq., F.B.S., on the 
oeoasion of his quitting this country for a time, to occupy the important station of 
Colonial Seeretary in New South Wales” [Zoological Journal, Vol, ii., p. 278]. 

At the next meeting, on June 7th, 1825, it is recorded that— ‘‘On the retire¬ 
ment of Alexander MaoLeay, Esq.^ F.R.S., &c., from the oWm of Secretary of 
the Booiety, the following Minute, recommended by the Council was adopted by 
the General Meeting of the above data, viz .—The linnoan Society of London 
take the earliest opportunity after tho retirement of Alexander MacLeay, Esq.* 
from the Seoretar^ip of the Society, to rcjcord upon their Minutes the high 
estimation in which he is held by them on account of twenty-seven years of un¬ 
remitted and unrequited labour devoted to the Interests of science; and that in 
quitting for a time this sphere of usefulness to fill an honourable station in a dis¬ 
tant country, he carries with him the cordial esteem and sincere regret of this 
Society.’’ 

There is very little, in the way of records of his own, of Alexander Macleay's 
interest in the fauna and flora after his arrival in Australia in January, 1826. 
But evidence of it is afforded by his donations of zoological and botanical speci- 
mem to the Linnean Society’s Museum, and a donation to the Zoological Society; 
and, locally, by his active interest in the Colonial Museum, later the Australian 
Museum. Vigors and Horsfield hfi^d completed the first part of an important 
paper, entitled “Catalogue of the New Holland Birds in the Collection of the 
Linnean Society” [read on Jime Slat, 1825], shortly before A. Maoleay loft Lon¬ 
don. “In the intr^uctory remarks to this paper, the authors express their confi¬ 
dent expectation that the deflcieacy of our knowledge of the habits of the Birds 
of Australia, will be iu great measure supplied by the researches of Mr. A. 
MacLeay during his future residence in that interesting country’^ [Zool. Journ., li., 
p, 279]. Mr. Macleay’s official dutiw and other engagements left him little 
time, for studying the habits of Australian birds, as was afterwards done by John 
Gould and, Gilbert; but he did what he could in the way of sending specimens for 
the Linnean collection, as follows:—“41 skins of Birds from New Holland; 54 
skins of Birds. 2 spp. of Squolus, and a skull of a third, and of a species of 
Delphinus [Trans., Vol. xv., p. 533 (1827)]--34 skins of Birds, one Bat (Trans., 
Vol. xvi, p. 794 (1889^3)1—A Collection of Bird-Skins and Insoots from New 
Holland [Trans.j Vol. olvii., p. 597]—Specimens of 126 species of Fruits md 
Seeds indigenous to New Bputh Wales (Trans., VoL xx., p. 505]. 
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At a meeting of tbe ZoologksH Society of London^ m May I§35 —**A 
letter was read, addreaised to the Secretary by A. MacLeay, Beq., Cdoniel S«eee- 
taiy, New South Wides, dated Sydney, Ootober 26, 1894. It stated that 
writer had, in consequeuoe of the application made to him, aet on foot inquiriaB 
respecting that interesting Bird of New Zealand, the Apteryx Amtralie Shaw, and 
that he had succeeded in obtaining a skin of it (destitute, however, of the legs), 
which he had forwarded to the Society. The specimen was ea^hibited, and further 
particulars given [Proc. Zool. Soc., iii., p. 61]. The notice ends thus:—con¬ 
cludes by expressing Ms intention of forwarding to the Society the white-ileshed 
Pigeon of the Colony, which, he conceives, would be a great acquisition in Eng¬ 
land : it is certainly, he says, far superior to Partridge/’ 

Shortly before his decease, the late Mr, R. Etheridge, dunr., Director and 
Curator of the Australian Museum, completed his inquiries into the early history 
of the Museum, from official and other records. His paper, in two Parts, is 
entitled “The Australian Museum: Fragments of its early History/’ tor unfor¬ 
tunately the earliest records are not as complete as could be wished. But he was 
able to show that “a Museum, therefore, was evidently resolved on as early as 
1827/’ and “that a Museum of some kind was established between the years 
1827-9." He also says: “Whatever connection the Honbl. Alexander Maoleay 
had with the inception of the Australian Museum, there can be no doubt of his 
long and lasting interest in the establishment; the old minutes prove this’" [Re¬ 
cords of the Australian Museum, VoL xi., p. 67 (1916); xii., p. 339 (1919)]. 

In the obituary notice of Mr. Alexander Macleay, which appeared in the Syd¬ 
ney Morning Herald of July 26th, 1848, the day after the funeral, it is stated 
that—“He was always active in the management of colonial institutions: he was 
President of the Australian Subscription Library, of the Benevolent Society and 
tbe Infirmary; and was the founder of the Australian Museum." This statement 
is repeated in Flanagan’s “History of New South Wales [Vol. ii., p. 192 (1862)]. 

In regard to the location of the Colonial Museum in its early days, Mr. 
Etheridge says: has been stated that the Museum occupied small room 

attached to the Legislative Council’ (quoted from Fowles, “Sydney in 1848," p. 
83], but like other of Fowles’ statements, lacks confirmation, as I have been 
unable to find any evidence in support" [p. 342]. Confirmatory evidence is to be 
had however. For example, The Sydney Herald, No. 19, November 2lBt, 1831, p. 
4, records the fact that—‘“The Sydney Museum has been removed from the Old 
Post Office in Bent-street, to the spacious rooms over the Council Chamber in 
Macquarie street.” And it waa there that Dr. Oeorge Bennett first saw it, in 
August, 1832”“In company with a friend, I visited the Colonial Museum, which 
is arranged for the preamt in a small room, assigned for the purpose, in tbe 
Council-House, and which had been recently established in Sydney." 

From Mrs, Boswell’s narrative, it appears that Alexander Macleay spent his 
eightieth birthday (June 24th, 1847) at Port Macquarie, during a visit to Major 
and Mrs. Innea. It ie mentioned that the visitor could speak Gaelic quite well, 
that be was much pleased at bdng musicaliy welcomed, on his arrjiyal, by a piper, 
who used to play for the special delectation of the guest as opportunity offered, 
and that Mr, Macleay was Entertained at luncheon on his birthday. 

Mrs. Macleay, bom 19tb March, 1769, died a few weeks later, on 13th 
August, 1847, after a happy union of more than fifty years. Her husband’s long 
and UBeful life ended less than a year afterwards, on 19tih July, 1848, in his 
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eighty-second year. His end was hastened by a severe shock received in a car^ 
riage accident, when returning from a visit to Gbveminent House. The horses 
took fright, and got out of contxol just as they were about to pass through the 
entrance-gates to Macquarie street, and the carriage collided with one of the stone 
pillars. By his own request, Mr. Macieay was removed to "Tivoli,” Rose Bay, 
the residence of his son-in-law, Captain W. J. Dumaresque; but, at his advanced 
age, his recovery was hopeless. In the obituary notice in the Sydney Mornmg 
Eercdd of July 26th, 1848, the day after the obsequies, it is stated that—There 
was a very large attendance at the funeral, the number of carriages being fifty. 
Among those present were—the Commander of the Forces, the three Judges, and 
nearly the whole of the Government officers, and a large number of old colonisU 
of all classes. The pall-bearera were the Colonial Secretary, the Colonial Treasurer, 
Colonel Gordon, Mr. Baker, Attorney-General, Mr. Maepherson, Mr. Mitchell, and 
Mr. Campbell. . . . Mr. M'Leay was a man almost universally respected, 

and bos descended into the grave full of years and full of honour; and from his 
consistent character, we may feel sure he has gone to his reward.” 

Alexander Macieay seenuj to hav-e been a man of an attractive personality, 
and to have bad many warm friends, both in England and in Australia. He did 
not escape hostile criticism in party political matters in this part of the world, at 
a time when the Emancipist question, among others, evoked much bitterness. But 
as a man of probity, who had the welfare of the infant Australia at heart, there 
are numerous eloquent tributes to his ability and worthiness, on record. On his 
retirement from the office of Colonial Secretary, he was the recipient of two ad¬ 
dresses expr^ive of esteem ani^l regret—one from 656 of his feJlow-ooloniste, who 
also requested his acceptance of a piece of plate, in further proof of personal 
regard; the other, from twenty-five gentlemen who had been officially associated 
with him in public life, and who asked “that you will do us the favour to allow 
your portrait to be taken at our expense, for the purpose of being 
pleoed in some appropriate situation in the colony, as a lasting memorial of our 
regard and esteem for your private wortii, and of the grateful sense entertained 
by us, of the oo-operation we have always experienced from you, in conducting 
the business of our respective departments.” The order for the piece of plate was 
sent to England; and a very handsome centre-ornament for the dinner-table was 
selected, on which were engraved the Arms of the Colony, and of the Royal Burgh 
of Wick, by the special permiasion of the respective Authorities, as well as the 
Arms of the recipient. This was sent out to Australia and presented in due 
course. There is a copy of a rare pamphlet in the Mitchell Library, giving the 
details of the gifti with an illustration; and bound up with it is a lithographic 
plate of the plant cordata R.Br. The piece of plate was probably 

taken to England by Sir George Maclcay, after the death of W, S. Maclehy. I 
have not been able to aaceirtain the history of the contemplated portrait, or, if 
paint^^d? where it was oris located unless it he in some Government building. Or 
it may fee the portrait now hanging in the Curator’s room at the Australian 
Museum, whose history is unrecorded. If so, it may have been presented to the 
Museum by G^rge Mooleay when he revisited Australia (before 1875). 

The family without inscriptions save the sumamea Macieay and Har¬ 
rington in large iottiSks, and the family crests, is in the same enclosure with tliat 
of Captain W. J. I)maaTesque in what used to be known as the Comperdown 
Cemetery—which when the Devonsbire-strect Cemetery was closed— 
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in proximity to St. Stephen's Cburoh, Newtown. But there are cenotaphs to the 
memories of Alexander and Mrs. Madeay^ of Mrs. Harrington^ eldest daughter 
and wife of Mr. T, C. Harrington, Assistant Colonial Secretary, and of W. S 
Macleay, as well as of Captain Dumaresque, in 6t. James' Church, King<street 

Elizabbt^k Bat House akd the Garden. 

After his arrival in Sydney on January 3rd, 1826, Mr. Alexander Mocleay 
occupied the middle one of the three official residences on the south side of Bridge- 
street. The late Judge Forbes contributed a letter to the Sydney Morning Rerald 
of March 17, 1899, entitled “Old Government House, Sydney,” in which he re¬ 
corded his recollections of old Sydney. He was the son of the first Chief 
Justice of New South Wales, and came to Sydney, a child of four years, with his 
father in 1823. The Judge wrote: “My father lived in a house which stood in 

the centre of the site of the present Lands Office.Bridge-street, 

which ran from George-street up to Government House gate (the gate of that 
time), after passing Bent-street (which it joined then at the same place as now) 
had, on the south side of it, four detached houses, built in a row, and going from 
George-atreet towards the Government Houae gate, The lirst of these you came 
to was that in which my father lived, bounded on the south and wt?st by Bent- 
street; next to it was the house which was the residence of Alexander Macdeay, 
the Colonial Secretary; and next to that was another house, the residence of Mr. 
Lithgow, Auditor-General and Collector of Internal Revenue; {that house is now 
standing, having a large native figtxee growing in the front of it) [since de¬ 
molished to make way for the present Education Department Building]; and next 
to that was the Guard-house close to Government House gate. . The first three 
houses mentioned, viz., my father's, Macleay's, and litbgow's, had gardens in 
front and yards at the back, and were divided by walls from one another. The 
Guard-house was close to the gate of Government House, and Government House 
was about 30 or 40 yards to the east of it, which fixes the site at the place where 
the plate with the inscription on it was lately found. I was often at Government 
Rouse when Sir Thomas Brisbane was there, and also when Darling and Bourke 
were Governors, and I know the localities well, and remember them perfectly.” 

Another early notice of the Bfadeay's first house is to be found in an article 
entitled “A Journal of Early Australia,” contributed to the Sydney Morning 
Herald of August 30th, 1911, by Miss Mary Salmon. This is a review of a small 
volume, with the title, “Some Recollections of My Early Days. By [Mrs.] A. A. 
C. D, Boswell,” printed for private circulation only among friends and relatives. 
There is a copy of it in the Mitchell Library. The authoress wa.s bom in 1820 at 
“Yarrows,” in Bathurst, and was living in Scotland when Miss Salmon's article 
waa written. Mrs. Boswell was the daughter of Mr. George innes, who came to 
Australia in 1823 with his brother, Captain Archibald Climes Innes. The fol¬ 
lowing is Mrs. Boswell's account:—“Early in 1834> I found myself at school in 
Bridge-street, under the care of Mrs. Evans and her friend and partner, Miss 
F^erris. Mr. Evans (he was George W. Evans, who had been deputy surveyor 
when he made the remarkable discovery of the plains beyond the Blue Mountams, 
which led to a road to Bathurst) had a bookseller and stationer's shop, and we 
used the rest of the house, whinh was thought handsome, and in a fashionable 
street. Our house faced the old Government stores or depot, and close by 
Sowed the Tank Stream, now arched and made into the main drain of that part 
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ibe popiUoue oity. We were close to tbe o)d Qoven^metit House and 
Mftc^arie-plgee; wbere lived the leadii^^ Oovemnuu^t ofELdale. These houses were 
bach frma the etapeet, aud had pretty gardens and deep verandahs, shaded by 
climbing rosee and other flowering plants.' I do not remember ever being in 
Goverainent House, but I made many happy visits to our kind friends, Mr. and 
Mrs. Macleay at Macquarie-piace, He was Colonial Secretary, and one of his 
daughters [Margaret] bad been married to my uncle, Major Innes, of Lake Innes, 
Port Macquarie. Miss Macleay (Mrs. Harrington) wanted to adopt and educate 
me. She died a few weeks after her marriage, in 1836.” 

Among the reUos of W. S. Macleay is a small pencil-drawing of the resi¬ 
dence in Bridge-street, made by Miss Maeleay, with her signature on the back. 
This was probably sent to her brother in Cuba, before 1836. I exhibit this, to¬ 
gether with the photograph of a pcmcil-drawing of the same house by the artist 
Conrad Martens. The original of the latter is in possession of the Royal Society 
of Tasmania. By the kind permission of the‘Council, Mr. Clive I^rd, the Secre¬ 
tary, has been able to furnish me with the photograph of this interesting drawing. 

In a letter from Mr«. Sliaa Macleay, in Sydney, to her son, W. S. Macleay, 
in Cuba^ undated but written on paper with watermark 1824 [from intemaJ 
evidence written about June, 1827] slie says: “We have been very imsettled in 
our house ever sinee we got in to it, which was the first night of our arrival [Janu¬ 
ary 3rd, 1826]; in the first place, it was much too small for us, which, on proper 
representation was ordered to have two bedrooms and two smaller rooms built 
over the library, and eating-room, and a verandah added, which has now been 
about tan months and not nearly finished, so slow do the prisoner-workmen get on; 
and wh4Bn you consider what sort of people they are, you may suppose we cannot 
feel very comfortable while they are about They contrived, I must say through 
the carelesBuess of our free servants, to carry off sixty pounds’ worth of plate, 

which we could never hear the least aecount of since.Your father 

. . » . has little time to think of family-affairs, his whole time being occu¬ 

pied with Government business. We have now been here a year and a-half, and, 
during that time, I think he has not been absent from Sydney above ten days; the 
very little recreation that he baa eoneiate of his going out before breakfast or after 
five o’clock, sometimes to a plane called Elizabeth Bay, of which he has got a grant 
of between fifty and sixty acres, where he is making a garden, and [hopes at] 
some future time to build a bouse; be is now building stabling, and has built a 
gardener’s c^ottage.” 

[For the copy of this extremely interesting letter, kindly forwarded by Dr. 
Baydon Jackson, I am indebted to tie Council of the Linnean Society of London.] 

Mr. J. A. Dowling has recently given a very interesting account of the early 
settlement of the eastern suburbs contiguous to the harbour and the city. The 
author points out that, as shown in Boc’s map of Sydney (1822), Darlinghurst, 
including Woolloomooloo, used to be called Henrietta Town, and was a reserve 
set apart for the Blacks. The name was given by Governor Macquarie, after the 
first Chriatian name of his wife. Elizabeth Bay and Eluabeth Point were ako 
named by the (Jovemor after the second Christian name of the same lady. 

Of the grwii to Alexander Macleay, Mr. Dowling says; <'Thc Macleay pro-' 
party was flfty-£w wee in extent, and was granted to Mr. Alexander Maplei^ 
by Qov&mor Darling in 18?8, who, in a despat<di to the R^fht Hon. William 
Huidqiaonr dated the 28tb of March, 1828, stated: 'The land granted to Mr. 
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Macleuy at Elizabeth Bay, a mile and a half from Sydney, was for the purpose of 
erecting a family bouse and cultivating a garden. Mr. Macleay's knowledge as a 
horticulturist is likely to prove beneficial to the colony. He has already spent a 
considerable sum on the improvement and cultivation of his gr ounds and in erect¬ 
ing a stable and other olJiees preparatory to building a house, which it is his in¬ 
tention shortly to <'ornnience. From the manner in whic-h he has entered into 
this undertaking and the scale on which he has commenced to settle and stock the 
land he has received for agricultural purpos(*s (the usual grant of 2500 acres), 
he will no doubt prove an important acquisition to the colony, lu llijs respect 
alone, the eafrital which he has already vested in stock, and is still continuing 
to expendt being (Oiisidcrabie.^ .... The thnual grant was dated lOtli 
October, 1831.” [‘‘Botts^ Point, Darling IVunt and .Veighboiirhood, in the Early 
Days” Iry J. A. Darling, Joium. l^roc. Aust. Ilislori<*al Soc., VoL li., lOOO, Part 
3, p. 55 (1009). I 

The conditions on which the grant was made were loyally fulfilled, and there 
is ample evidcin'e that the expectations of the value of his liorti<'ultura] know¬ 
ledge were realised. 

Alexan<h‘r Macleay seems to have been inten^ted in liorticidturc Itefore he 
came to Australia. Hohert Brown contributed a botanical supplement to the 
^‘Narrative of Travels and Discoveries in North and Central Afi‘iea, by Deiiiiam 
and ('lapperton/^ jniblished in 1826 [Reprinted in R. Brown's Collected Works, 
Vol. i., p. 270], from which 1 <inote the following: ‘^Kespeefing Hor.conia cordata, 
though it is so C<)flely allied to Hocconia as to afford an excelhait argument in 
favour of tlie liypothe.sis in question, it is still s\i0icien11y iliffcnuit, especially in 
ihs polysperuKHis ovarium, t(> constitute a distinct genus, to which 1 have given 
the nanu' (Maclraya cordata) of my much valued friend, Alexander Maeleay, 
Es(j., Secretary to tin* Cnlony of New^ South Wales, wdiosc merits as a general 
naturalist, a profound entomologist, and a. practical botaiiisf, are w’tdl km)w:i.” 

Mr. Macleay may have brought out to Australia willi him plants or seeds 
from England, as he certainly did from Ilio Janeiro, wlau j* I lie vessel <adled on the 
voyage out, as mentioned in Dr. Bennett's account of liis visit, to Elizalxfli Bay in 
1832 \ W(‘ !iav(‘ no fatuily record of the progre.ss of the garden later 

than Mrs. Macleay’s letter written in June, 1827, until ahovil 1830, when Mr 
Macleay liegan to keep separatr* records, in twu) small hooks, of the plants and 
seeds which he obtained, and of the sources from which they came. 

But most interesting references to the garden by tlircc visitors-- Allan (hin- 
ningham, Dr. George Bennett, and James Backhouse- during tin* init^rvening 
peri(Ki, are available. These accounts show that much piogress had been made in 
clearing, laying out, and planting the originally sterile area of Hawkesbnry Sand¬ 
stone. 

Allan Gunninghuni visited Elizabeth Bay in 183(h and again in 1831, just 
before leaving for England in the ship ^The Forili” t>n Kebnmry 2,5tli, 1831. Tlie 
following is bis account-:—“I now left Parramatta, and acagunpanied by a friend, 
reached Sydney in the afternoon, wdierc T lenmt that the departnn* of the sliij) was 
postponed until the Kith [February, 1831], This gave Tiie more time to settle 
certain matters of business in Sydney, as also,to call on several I'riends living at 
this port, and among them was Mr. Macleay, our wortliy colonial secretary, whom 
T accompanied to his retreat on the shores of Elizabeth Bay, wliere T wms not a 
little delighted to find so much had been done in planting and improving the 
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sterile ground amidst high sandstone rocks since I visited the Bay last year. 
. . . . As there were several plants of [Calofit&mma cUbum] in the garden, 
wJiere it periodically puts forth its small wiiite flowers, Mr. Macleay presented 
me with four bulbs for Kew, so that the royal gardens will soon boast of possess¬ 
ing a fourth species of this genus, so nearly related to Pancratium. [Hookeris 
London Journal of Botany, Vol. i., p. 126.] 

Dr. George Bennett visited Sydney in 1829, and a second time, iu August, 
1832. Shortly after be journeyed to Elizabeth Bay, of which he says:—^^In 
company with my friend, Lieutenant Bretoa, R.N., I visitwl ElUabeth Bat/, about 
two miles distant from Sydney, and the property of the Honourable Alexander 
Macleay. The situation is beautiful, being in a retired bay or cove of Port Jack- 
son, and the garden and farm is near the sea. This spot, naturally of the most 
sterile doHcription, has been rendered, at a great expense and pei>K‘veranco, in some 
degree productive as a nursery for rare trees, shrubs, and plants, from all parts 
of the world. We were much gratified with the valuable and rare specimens th^ 
garden contained, and surprised that a spot possessed of no natural advantage# 
should have been rendered, comparatively, a little paradise. In the garden, a 
species of caeim was pointed out to me by the gardener, Mr. Henderson, which 
Mr. Macleay had brought some years ago from Rio Janeiro.” Then follow par¬ 
ticulars of the teratologioal fruits of this plant. [Wanderings in New South 
Wales, Ac., Vol. i., p. 71 (1834) ]. 

James Backhouse, the Quaker missionary, in his “Narrative of a Visit to 
tho Australian ColonieB^* (1843), thus describes his experience: “January 15th, 
1836—We [including his colleagues, D. and C. Wheeler, and G. W. Walker] 
walked to Elizabeth Ray, and met the Colonial Secretary, at his beautiful garden, 
which is formed on a rocky slope, on the margin of Port Jackson, of which it 
commands a fine view. Here are cultivated, specimens of many of the interesting 
trees and shrubs of this Colony, along with otliers from various parts of the world, 
intermixed with some growing in their native localities. . . . The walks at 

this place are judiciously accommodated to the inequalities of the sinuous bay, 
and are continued round a point covered with native bush. Peaches are ripe in 
the open ground iu abundance, and liberty to partake of them freely was kindly 
given, by the open-hearted proprietor. Dmdrobium specioAum and D. Ungwforme, 
remarkable plants of the Orchis tribe, are wild here, upon the rocks, and D. tetra^ 
gonum is naturalised on a branch of Amcenma tomentofsa, covered with oyster- 
shells, and suspemied in a tree near the shore. A fine patch of the Elks-horu 
Fern, Acrosticum aldcorne, retains its native station on a rocky point in the 
garden” [p. 239]. 

Returning now to the family records relating to tho garden, one of the two 
books already mentioned, has, on the title-page, the entry “Plants received nt 
Elizabeth Bay.'’ The watermark of the paper of this book is 1833. I’he first 
four entrii^ are not dated. The first of these is a list of thirty-three species, in¬ 
cluding four of Magnolia, and six varieties of (■amelUa japoniea, received from 
the Messrs. Loddige, of Hackney, the w^ell-known nurserymen of that time.—No. 2, 
three species of Diplarrhoena morea and Sarcoehilu.^ falcatm, from Van Dieman’.'? 
Land; and AUopMla anAtraltA from Norfolk Island, received from Mr. J. Back¬ 
house, whose visit to Australia lasted from 1832 to 1838.—No. 3, twelve species, 
from Messrs. Loddige.—No. 4, eighteen species (two unnamed), from Mr. W, 
Macarthur, Camden.—No. 6, 6th April, 1836, fiwir species, also from Mr. W. 
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Macarthur.—No. 0, not dated, thirteen spetdes (five imdelerniined), *^PVom China, 
Mr. Jone8.” Below the last entry appears the date, 1835, followed by a list of 
twelve additional species from the same source.—No. 7, twelve varieties of Dahlia. 
“From Mr. J. B. Richards. London, 27th April, 1836.'^—No. 8, seven species , in¬ 
cluding three of Fussiflora, and five varieties of Chnjsanthemiim sinense from 
Messre. Loddige, Feb. 7, 1827 [If 1837].—No. 9, thirteen speckle from Mr. W. 
Maearthur, March, 1837. This is of interest because it shows that, at this early 
period, the horticulturists were trying to cultivate native plants in their gardens, 
three of the plants in the list being Bmera tubioides, Eriostemmi sp., and Boronia 
fcp.—No. 10. eight species “From Valparaiso, Mr. [Allan] Cunninghame, March, 
1838.”—No. 11, nineteen species from Camden and Brownlow Hill, August, 1837, 
—No. 12, forty-seven species of “Bulbs from Captain Farquand Campbell, from 
Cape of Good Hope, March, 1838,” and three species of Pelargonium.—^o. 13, 
nineteen species from Mr. W. Maearthur, May, 1838,—No. 14, not dated, is a 
single entry of Huon Pine from Capt. Drinkwater Bethune, H.M.S. Conway,— 
No. 15, also a single entry of Amaryllis, from Miss Macartliur, 27ih Augustr 

1838. —No, 16 is very interesting, “From Capt. [("^liarles] Htuif, December, 1838, 
a large collection of Bulbs collected on his late journey in South Australia.”—No. 
17 is a list of “Plants brought by W. S. Macleay, per Royal George, March, 

1839, ” which may have been supplied by Loddige. These comprise forty-six 
species, beginning with five species of Magnolia, and ending witli Verbena Meltn- 
dris. A number of “Cape of Good Hope Bulbs” (particulars not given), us well 
as an assortment of se<^ds, were also brought from the Cape by W. S. Macleay. 
At a later date, some of the entries had a line drawn acn)Hs them, and the word 
“Dead” w’ritten opposite to them.—No. 18, two species from Mr. W. Macarthur, 
April, 1839.—N<»s, 19-21, apparently received in the same month, merely record 
collections received, without particulars, from Mr. Clocd-e, Baron Ludwig, and 
Mr. Gordon,—No. 22, sixteen species received from Dr. Wallich, of Calcutta, 
May, 1830. AH the foregoing records arc in the linndwriting of Alexander 
Macleay. The continuation of the records was written by W. S. Machmy.—No. 
23, forty-five species from Mr. Wm. Macartliur, August, 1840.—No. 24, seventy- 
tw'o species from Dr. Wallich, Calcutta, October, 1840.- -No. 25, thirty-eight 
species, including Macleaga corda^a R.Br., from Loddige, Jnnunry, 1840,—No. 
26, and last, seventy-two species “from Mr. Backhouse, 184.3,” Mr. Maiden, in 
his biographical notice of William Oamm, says that - “His daughter informs me 
that he arrived in Sydney in 1843, in charge of plants f{)r one of the Macleays.” 
[Joum. Proc. R. Roe, N.S. Wales, xlii., p. 05.] The collection from Mr. Back¬ 
house would, therefore, be the one he took charge of. A inunber of blank pages 
follow the last entry. Then comes a long list (91 pages) of “Desiderata of 
Plants,” in Alexander Macleay^s writing. At a later date, some of the plants 
were obtained. The names of these are crossed out, atid the dates of receipt, and 
sometimoa the initials of tho senders, are written in the margin. This is followed 
by a table of the “Subgenera of Dendrohium^^ in W. S. MacleiiyV writing. Then, 
after more blink pages, at tho end, is a list of “Epiphytal OrchidB/’ forly-lwo 
species, in W. R. Macleay^s writing. 

The entries in tho Seed-book are by years, and numbered throughout. They 
are in the handwriting of a lady, presumably one of A. Macleay^s daughters, or 
in hi# own, or in that of W. 8. Macleay. For the years 1836-43 (both inclusive) 
the number of separate entries of seeds is 886, 347, 502, 498, 317, 101, 39, 186; 
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and for the years 1846,1851 and 1853, the numbers are 184, 133, 93 (there are no 
records for 1844 and 1862); total, 3806. These include seeds for the orchard and 
kitdjen-gardeii, as well as for the flower-garden. Some species are not named. 
The Kt‘cd3 were received from England, Madeira, Mauritius, India (Calcutta, 
Madras, Neilgherry Hills), China. Java, East Indies, Brazil, Bolivia, Chili, Val- 
paraiso, Tahiti, Sandwich Islands, Society Islands, (.'ape of Good Hope, Australia 
(st'eds of native plants from many localities), Van Bieinaids Land, New Zealand, 
and Norfolk Island. W. S. Macleay brought with him seeds of 89 species from 
Enghuid; and of 107 species (including five species of Erica, five of Leucadendron^ 
and six of FroUa) from tlie Cape of Good Hope. 

These re<^ords are of interest us contributions (o the early horticultural annals 
of Now South Walet: It is worth mentioning that the Botanic Gardens in Sydney 
were first opened to the public in 1831, and on Sundays in 1838. 

Taking into account Alexander Macleay^s efforts to foster horticulture in the 
early days, as represented by the foregoing records of his efforts to obtain platfls 
and seeds, and also that the garden was in charge of an expert gardener, Mr. 
Henderson, it is not sui^prising that visitors were delighted with what they saw, 
when tlie garden was well established and at its best. Of some of tliese, of a later 
date than those* already mentioned, there arc records. 

The first is ti very brief notice of Allmi Cunningham’s thinl visit to Elizabeth 
Bay» in n letter to lleward, dated November Ifitjj, 1838: “How fine Grmillea 
robmia (forty feet high) is at this time [in the Botanic Gardens], and at Mr. 
Macleay’s at Elizabeth Bay, it is a mass of orange blossoms [Hooker’s London 
Journ. Hot., Vol. i., p. 286]. 

H.M.SS. “Erebus’' and “Terror,” under the commaJid of Captain James 
Clark Ross, visited Sydney in 1841, their stay lasting from July 7th to August 
6tii. Dr. Joseph Dalton Hooker w^as Assistant Surgeon and Botanist attached to 
the “Erebus.” The following brief notice of this visit from “An account of the 
Voyage of the Erebus and Terror” by his father, based on his letters .sent home 
during the voyage, which appeared in the London .lournal of Botany” [Vol. ii., p. 
272, 1843]—“A short time (uily was allowed Iktc [Hobart, after the return from 
the Antarctic | for the needful refreshment and repairs, when the ^Erebus’ and 
‘Terror' sailed for Sydney, where numerous excursions were njade and plants col¬ 
lected, though tew of these could have the ebann of novelty; and after much kind¬ 
ness received from Mohhj’s. M’Leay (father and sorO they then pursued their 
course to the Bay of Islands, New Zealand.” 

The recent publication of the “Life and Letters of' Sir Joseph Dalton Hooker, 
O.M., G.S.T., based on materials collected and arranged by Lady Hooker; by 
Leonard Huxley” (1918), is of very great value, not only from the intrinsic in¬ 
terest of the book, but because it supplements and completes the set of the three 
biographies which relate to the inauguration of modern ideas of evolution, namely 
“The Life and Letters of Charles Darwin, Edited by his son, Fi'ancis Darwin” 
(Second Edition, 1887), and the “Life and Letters of Thomas Henry Huxley. 
By bis son, Leonard Huxley” (Ist* Edition, 1900). This gives fuller particulars 
about Hooker's visit to Sydney, though nothing is said about the numerous excur¬ 
sions and the collecting of plants nor are tlie Botanic Gardens mentioned. The 
following extract [Vol. i., p. 120] contains the earliest reference to Elizabeth Bay 
House known to me: “From Tasmania, a short, visit was paid to Sydney in connec¬ 
tion with the magnetic observatory, lasting from July 7th to August 5,1841, 8yd- 
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ney in those days, only one year since tlie importation of convicts had ceased, could 
boast no shops finer than the Hobart Town ones; round the beatitit^al harbour 
stood a few fine houses, in particular the new Government House, still uninhabited, 
built in the Elizabethan style, the new Custom House, and Mr. M'Leay’s house 
with its garden full of interesting plants/* .... “A long visit to MTjeay’s 
garden proved it to be a botanists paradise. My surprise was unbounded at the 
natural beauties of the spot, the inimitable taste with wliich the grounds were laid 
out, and the number and rarity of the plants which were collected tf)gether. 

The interior of the house, a striking specimen of (’olonial architecture, the indi¬ 
vidual trees and creepers, flowers and shrubs, the revival of nnturi* when the 
rain ceased, and a few insects came out, the Diamond birds flitted from tree to tree, 
and the large Sea Eagle or Osprey left his lovely lair and commenced wheeling 
over the calm winters of the hay, and beyond the bay ‘a rocky precipice christened 
iSuiiium, on which it is the intention to build a temple’—all this is fully set forth 
in the Journal* with one very homely touch as to tMr. Williau/s worksho])’: ‘The 
smell of camplior and specimens, so well knowui to me at lioiue, reminde<l me 
strongly of olden times, espe<;ially as 1 found everything in tlie inimitable mixture 
of confusion and order in which Mr. [R.] Brown’s shop at the Museum and liis 
rooms in Deane-street are wont to be/ ” . . . . “The record of the visit 
ends with the entry for August 5th: ‘at 11 a.m. sailing down Port Jackson along 
the cold-looking sandstone cliffs, leaving Sydney with few' n^grets Imt leaving Mr. 
McLeay’a fine establishment where there was much to see.’ ” 

A most interesting account of a visit to Elizabeth Bay by Mrs. Robert Tjowe, 
towards the end of .1842 or early in 1843, is thus recorded in Patchefct Martin’s 
“Life and Letters of Viscount Sherbrooke, Vol. i., p. 162 (181)3): “A few days ago 
I sew one of the most ])erfect places I ever saw in my life, belonging to Mr, 
Macieay. How I longed that Mrs. Sherbrooke could but see this splendid sight* 
The drive to the house is cut through rocks covered witli tli(‘ splendid wild shnibs 
and flowers of this country, and here and there an immense primeval tree; the 
house is built of wliite stone, and looks like a nobleman’s place. Mr. Macieay 
took us through the grounds; they were along the side of the water. In this gar¬ 
den are the plants of every climate—flowers and trees from Rio, the West Indies, 
the East Indies, ('bina, and even England. The bulbs from the (’lape are splendid, 
and unless you could see them, you wmuld not believe how' beautiful the roses are 
here. The orange-trees, lemons, citrons, guavas are immense, and tl)e poniegranafce 
is now in full flower. Mr. Mticleay has also an immense collection from New 
Zealand. I must not omit some drawbacks to this lovely garden: it is too dry, and 
the plants grow out of a white, sandy soil. I must admit a lew English showers 
would improve it. As we went along the wold walks, cut thmngh the woods, the 
native trees, covered with flow^ers, the views of rock, trees, and w'ater w'ere en¬ 
chanting. The bays are innumerable, and resemble the Scotch salt-water locks.” 

Sir George Macieay, tlien resident in England, inlierited the property at 
Elizabeth Bay, after the death of his elder brother, W, S. Macieay, in January, 
1866. The sutequent history of the old garden is briefly told by Robert Lowe’i 
biographer in these words: “The beautifully situated home of the scholar and 
naturalist is now no more, and on the site of its grounds stand the villas and houses 
of a ‘genteel’ suburb. Sir George Macieay, when sliowing me a picture of the 
house and grounds said: My brother would never have consented to its demoli¬ 
tion ; but Sir Henry Parkes thought fit to tax the land exorbitantly, wdth the view 
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of “bumtingj up’' such estates near Sydney, and I at len^h was forced to eulxlivide 
it; anti let it out on lease. But my brother,’ he added, ‘however much it might have 
added to bis income, would never have allowed a tree or shrub to be removed.’ ” 
[Life and Ijctters of Viscount Sherbrooke, Vol. i., p. 163, footnote.] 

This statement is one aspect of an old stoi-y—tlie inevitably increasing pres¬ 
sure, due to the expansion of a young and steadily growing city and its suburbs, 
on the open spaces within or contiguous to their boundaries, necessitating the sub¬ 
ordination of private interests to general needs. The writer of the remarks quoted 
slightly misunderstood his informant. As a matter of fact, Elizabeth Bay House, 
surrounded by a much cirouniscrihed garden, was left intact. But, by the forma¬ 
tion of new streets, including Ithaca Road, Billyard Avenue, and Onslow Avenue, 
the outlying portion of the original garden was cut off from the remnant adjacent 
to the house, subdivided, and let on long leases in 1875, as the entail could not be 
out off during the lifetime of any male member of tin' family. In the meantime, 
as soon as circumstances permitted, Sir William Macleay became the tenant on 
long lease, of the house and of some of the alif>tuients l>ounded by Ithaca Road and 
Billyard Avenue, on two of which the Society’s Hall now stands. His occupancy 
of the house lasted for the rest of his lifetime, until December 1891; and, there¬ 
after, Lady Macleay’s continued until her decease in August, 1903. With the ex¬ 
ception of one year, when the house was sublet furnished during Lady Mocleay’s 
absence in England, after Sir William's death, the old house was continuously 
occupied by members of the family, from 1837 to 1903, The fate of the old 
garden has been similar to that of many others in Sydney and its neighbourhood. 
But under the circumstances of the case, its history and associations are worthy of 
record. The picture referred to may have been painted by Conrad Martens, for 
the view of the house and grounds from slightly different standpoints at Darling 
Point was a favourite one of this well-known artist. By the kindne^sa of the 
Council of the Royal Society of Tasmania and Mr. Clive Lord I am able to exhibit a 
photograph of a pencil drawing of Elizabeth Hay House taken from Darling Point, 
by Conrad Martens. 

But Alexander Madeay was not interested in h<»rticulturc cmly so far as 
the garden at Elizabeth Bay was eoneenied. In the letter from Mrs, Macleay to 
her son W, S. Macleay, from which I have already quoted, she says ( about June, 
1827]: ^^Your Father will soon become a large landed proprietor here; be baa 
[purcliased 16,000 aere« about 40 miles out of Sydney; and he has got a son of 
David Brodie's for on overseer there." The property here referred to comprised 
Brownlow Hill, near Camden, and Glendarewd farm attached to Brownlow Hill, 
as mentioned by Captain Sturt in the account of his second expedition “to follow 
the waters of the Morumbidgee " [“Two Expeditions," Vol. ii., pp. 9 and 11,] 

Mr. A. Macleay’s efforts to develop horticulture were not oonftned to Elizabeth 
Bay, but were extended to Brownlow HiU. Mr. J. Backhouse records, in his 
^^arrative," under date October 19th, 1836>^“Departing from Jarvis Field [the 
residence of the Police-mapstrate] we ... . proceeded through open 

grassy-forest, to'the Cow-pastures, where, at Brownlowe Hill, we were welcomed 
by George and James H'Leay, sons of our kind friend the Colonial Secretary. 

. ... We visited the agricnltiiml establishment of the M'Leays, on the 

Mount Hunter Cre^, where they have a garden, producing Oranges, Apples, 
Lckpiats, Pears, Plums, Cherries, Figs, Mulberries, Medlars, Raspberries, Straw¬ 
berries, and Gooseberries, and where Roses are in great profusion." 
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George Macleay eabaequently becaio© the owner of the Brownlow Hill pro¬ 
perty, ami it was his home until his return to Englant] in 1859. In a letter to his 
mother, written from Brownlow Hill on June 5th, 1857, the GoveAi^, Sir William 
Penison, wju> had visited George Macleay there on two previous cH?ca«ions, says— 
^*The place where we are stopping is very prettily situated on a carious flat-topped 
knoll, rising out of a plain by the side of a brook; the soil is beautiful; I never 
saw such a growth either of flowers or fruit-trees as is shown in a garden which 
has just been made in the alluvial soil of the flat,” [Varieties of Vice-Regal Life, 
Vol. i., p. 385, 1870.] 

Additional testiinony is afforded by a leprint of a lecture delivered at the 
Sydney School of Arts, in 1834, bv Mr. Thomas Shepherd. This pioneer nursery¬ 
man and horlicailtnrist arrived in Sydney on February 12t]i, 1820. lie received 
a grant of land, at w^hat is now Chippendale, from Governor Diuling, to enable 
him to establish a public nui*sery and fruit-garden, long afterw’anls known as the 
Darling Nursery. In giving an account of his early experi(‘nces, Mr, Sliephcrd 
said: About this time [January, 1827] I began to collect stock for budding and 
gratiing fruit-trees upon; and alsjo other plants of various kinds, to commence 
the nursery. Mr. William Macarthur, of Camden, furnished me, with a clioice 
collection of grafts and trees. Mr. Alexaruler Miudeay, of Elizabeth Bay, was 
also a benefactor in supplying me with numerous s|)e('ies and varieties of fruit, 
ornamental trees, shrubs, and flower-roots; and it is to tliese two gentlemen that 
the early settlers were principally indebted for the numerous varieties of fruit and 
other trees raised in tliose days.” [*‘ln the ‘Thirties’; A Pioneer Gardener,” by 
A.P.C. In ‘‘On the Land” column, Sydnetj Morti/w/; JJerahl, .Inly 2rd, 1913.] 

Elizabeth Bay House apparently was not oeeiipiod until after Mr. Macleay^s 
retirement from the position of Colonial Secretary, Jn the Miteliell Library there 
is u copy of a ‘‘catalogue of an extensive an<l valimble library of nearly 4000 
volumes, comprising the major part of the well-selected Library of Alexander 
McLeay, Esqr,, wbo is removing to the country,” to be sold by auction in 1-4 
April [the year not given, probably 1837], This may be taken to indicate tliat 
the removal from Bridge Street to Elissabeth Bay was carried out soon after. At 
this time Alexander Macleay was in his 70th year. The expenditure on the Eliza¬ 
beth Bay property amounted to not less than £10,000;. and tlie sncffpssful way in 
which the garden had been developed is said to have given a marked stimulus to 
ornamental gardening in Sydney, 

WinLUM Sharp Macleay, M.A., F.L.S. 

Eldest son of Alexander Macleay, born in lAuidon, duly 21st, 1792—Edu¬ 
cated at Westminster, and Trinity College, Cambridge— On leaving the Uni¬ 
versity, appointed AttacJi^ to the British Embassy in France: KubsequentJy 
Secretary to the Board for liquidating British claims <in the French Govern¬ 
ment, established at the peace of 1815—1825, ComTuissiorier of Arbitration to 
the Mixed British and Spanish Court of Commission for the Abolition of the 
Slave Trade established at Havana, Cuba: 1830, ConimiKsaiy Judge of the 
frame Covirt: 183G, Judge of the Mixed British and S|>aniKh (\mrt of dustice 
established under the Treaty of 1835r-“183r>, returned to England; 1837, re¬ 
tired from the Public Service, upon a pension—1838, left England for Aus¬ 
tralia with his cousins William and John, arriving in Sydney in March, 1839— 
1866, died in Sydney, on January 26th: buried in the family tomb in Camper- 
down Cemetery: cenotaph in St. James^ Church. 
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Among the sources of our interest in W. S. Macleuy, the following may be 
particularised.^ In due time he succeeded to the collection of his father, added 
considerably m, and eventually passed on the joint collections to William Mac- 
leay. He had worked up the Scarabaeidae in his father’s collection; also Captain 
P. P. King's collection of Australian Amiulosa. The results of his work and 
of his influence are contributions to a not unimportant, Pre-Darwinian, English 
chapter in the lustory of Zoology. He was universally recognised as the leading 
representative of Zoology resident in Sydney from 1839 up to the time of his 
death in 1865. But a special source of interest is that he was the guide and 
mentor of William Macleay; and a most potent influence in starting his cousin 
on the first stage ()f his <?areer, as a working entomologist, preparatory to becom¬ 
ing n member of the succession. And finally, wt* have a very interesting series 
of memorialB of him. 

The two original sources of biographical information concerning W. H. 
Macleay that wo have are an obituary notice published in the Mornint^ 

Herald of January 30th, 1865; and the memorial sketch communicated by the 
Senior Secretary, at the Anniversary Meeting of the Linnean Society of London, 
on May 24th, 1805 [ Joiirn., Zool., ix., Proe„ p.e.l. Later notices in Biographical 
Dictionaries are based on one or otlier of these. The fii’st was utilised by the 
Rev. R. L. King in the preparation of his first Presidential Address to the Ento¬ 
mological Society of Kew South Wales, on January 30th, 1865 [Trans. Ent. Sac. 
N.S. Wales, Vol. i., p. xliii.]. Mr. King adds: ^^Tlie following memoir 1 have 
taken principally from a notice which has lately appeared from the pen of an old 
friend.’^ This would be, alirc)8t certainly, the Rev. W. B. Clarke, probably 
after a consultation with William Macleay. Mr. Clarke was one of the oldest 
and closest Australian aoientific friends of W. S. Macleay. Their acquaintance 
probably began at the meeting of the British Association for the Advancement of 
Science at Liverpool, in 1837, when both were thinking of migrating to Australia. 

The biographical sketch communicated to the IJnnean Society, from internal 
evidence, was apparently drawn up by Mr. Busk, Senior Secretary, after consul¬ 
tation with George Macleay, possibly also with Professor Huxley. George Maiv 
leay, at this time, was a Member of the Council, and would have received full 
particulars of W. S. Maclea/s decease from William Macleay. 

W. S. Macleay graduated with honours at Trinity Colleges (;ambridge, in 
1814. His University career seems to have been withoiit direct influence on his 
interest in Natural History, as might be expected from bis own i^emarks on the 
backward state of Zoology in England in his day. Of this, he says: “Well may 
the foreigner who beholds our learned cjstablishments so splendidly endowed, note, 
among the most remarkable circumstances attending them, that in none whatever 
should there be a zoological chair. It is not for me to enter into the causes of this, 
else it were desirable to know why plants should have been deemed worthy of 
attention, while animals have been utterly neglectjctl. . . . It is true that 

there are professors of Natural History in three of our Northern Universities. 

. . . . But we must not conceal the fact that a professorship of Natural 

History is necessarily charged with duties that give ample employment in Paris 
to thirteen professors with their numerous assistants. T have ventured to give 
this humiliating picture of the state of zoological instruction in Great Britain, be¬ 
cause there are persons who affect surprise, that in that science which relates to 
the animated works of God, France should take precedence over a nation incom¬ 
parably more religious’^ [Hor, Ent, p. 457, footnote]. 
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What awakened and developed W. S. Macleay’s interest in Zoology seems 
primarily to have been his father’s example, influence, and flne collection of in¬ 
sects; and, Secondarily, his sojourn in Paris, where he had the opportunity of 
meeting Cuvier, LatreiUe, and other distinguished naturalists of that time, as well 
as of appreciating the importance of the magnificent establishment of the Jardin 
des Plantes. 

It is quite possible to understand, from his own record, what W. 8. Macicay’s 
aims were; and, from the modern standpoint, to estimate fairly wdiat was amiss in 
his method of trying to realise them, if Huxley’s notal)le maxim bo kept in mind, 
that *‘the ablest of us is a child of his time, profiting by one set of influences, 
limited by another.” 

W . S. Maclcay had profited by his intercourse with the French naturalists in 
that, as a Zoologist, his status had improved, his horizon had enlarged, and his 
standpoint had advanced. Dr. Leach, Keeper of t!ie Natural History of the British 
Museum, in succession to Dr. 0. Shaw, from 1813-21, who was older than W. S. 
Maclcay, is said to have been the British naturalist who “opened the eyes of 
English zoologists to the importance of those principles wdiiidi had long guided 
the French imturalists,” W. 8. Maeleay supported him in this respect. In the 
Horae Entomologicae, he recognised that, until the last few years, England stood 
still at the bottom of the step.s ivhere Linnaeus liad left her, wdiile her neighbours 
were advancing rapidly towards the entrance of the temph*. He, therefore, en¬ 
deavoured to pursue the example set by the new' seliool of naturalists. lie ac¬ 
knowledges his indebtedness to the labours of Cuvier, Lamarck, Latreille, and 
Savigny, and refers to Latreille as the father of entomolog}\ He recognised, also, 
more clearly than his contemporaries did, that there was a profound difference be¬ 
tween affinity and analog^'. 

But as a systeniatiser—the pnipounder of principles, and of a system, of 
(dassification—his limitations, apart from the imperfections of the knowledge of 
his time, and from the fact that he was a private individual, unattached to a teach¬ 
ing-institution or a museum, cultivating an interest in natural history in liis 
leisure-hours, came in no small degree from his English traditions and nurture, 
from the earlier influence of the Time-Spirit of the land of his birth. For it w'aa 
in England, in his day, that the views respecting the significance of the Natural 
System, which he advocated, chiefly prevailed. 

In his paper “Hemarks on the Comparative Anatomy of certain Bird.s of 
Cuba,” read to the Linnean So<*iety of London on November 21, 182G, W. S. 
Maclcay says: “If it be well said by M. Cuvier, that the natural history of an 
ainmal is the knowledge of everything that regards that animal—then Natural 
History, as a science, is only studied in effect when we are engaged in the pursuit 
of the natural system” (p. 13). W. S. Maeleay was a naturalist in the special 
sense that the primary' and avowed object of liis siudies was the pursuit of the 
natural system. Descriptive Koology, therefore, to him, w'as but a means to tliat 
end; otherwise, it had little or no attraction for him; and, unless for special rea¬ 
sons, he did not attempt it. It was the philosophical side of the subject that 
appealed to him so strongly. But what is the natural system? He recurs again 
and again to the theme, either in statiiig his own caae, or in criticising the views 
of others. For example, in the Preface to the Horae Ent., p. xiii., he says: “Thus 
it requires neither talent nor ingenuity to invent an artificial system, end there 
may be as many hundreds of such as there are heads to devise them; but of natural 
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fi^fstems there is and can be only one. Finally, the former is the miserable resource 
of the feeble mind of man, unable to comprehend in one view the innumerable 
works of the creation; whereas the natural system is the plan of creation itself, 
the work of an ail-wise, all-powerful Deity.” 

In his last paper ^‘Annulosa of South Africa,” before leaving England 
(1838), be says (p. 62): **lt must not be supposed, however, that 1 offer this essay 
as perfect and complete, or that I absurdly pretend, as some have most unjustly 
laid to my charge, to have positively arrived at the Natural System, I merely 
publish this paper on Getoniidae os another, and perhaps closer approximation to 
that Divine plan, which, every hour I have devoted to nature, whether in tropical 
forests or in the museums of Europe, has shown to be the branch of natural 
history most worthy of being studied by rational beings. But the truth is that 
this divine plan is not one particular branch of natural history, but the study of 
of every branch. It is tlie whole, of which it necessarily includes the knowledge 
every branch of natural history is but a ])art, and which 1 shall ever regard with 
gratitude, as having been tlie source of many moments of the purest pleasure 
while my residence was in on unhealthy climate.” 

Such views as tliese were entirely in keeping with the English Time-Spirit of 
the day. They were fostered by some of the current English literature of the 
time, notably a book entitled ^The Wisdom of God manifested in the Works of 
the Creator,” written by John Ray (1(528-1705), the ^‘father of modern zoology,” 
a divine as well as a naturalist. It was a very popular book a century ago. W. 
S. Maclcay quotes from it approvingly more than once in the Horae Entomolo- 
gicae (pp. 468, 488). Another treatise breathing the same pious spirit was the 
‘‘Reffectionfl on the Study of Nature: translated from the Latin of the cele* 
brated Linnaeus,” by Dr. J. E. Smith, President of the Linnean Society, and 
issued together with his Inaugural Address to the Society, and some of his smaller 
botanical papers, in one volume, entitled “Tracts relating to Natural History,” in 
1798. In due time there followed the “Bridgewater Treatises on the Power, 
Wisdom, and Goodness of God as manifested in the Creation” (numerous vol¬ 
umes by various authors), and Palsy’s “Natural Theology.” 

The incentive to begin active work, with a view to publication, come quite 
simply. The first edition of Cuviei^s “Regne Animal,” in 4 vols., was published in 
1817, while W. S. Macleay was officially resident in Paris. The entomological 
portion of this important work was contributed by Latreille, who therein “applied 
the name of LameUicomes to an artificial division comprising all the in.sects which 
compose the genera Lumnus and Searabaeus, as they were left by Linnaeus in his 
last edition of the Systema Naturae.” W. S. Macleay, therefore, decided to 
revise the group, as his father’s cabinet contained representatives of nearly 1800 
species of the Linnean genus Scarahaeus; and, as an additional qualification for 
undertaking the work, he had had the good fortune to visit almost every collection 
of note in Europe, excepting those of Vienna and Berlin. The results of this 
investigation were published, as a separate work, in London, Part i. in 1819, and 
Part ii. in 1821, under the title of “Horae Entoroologicae: or Essays on the 
Annulose Animals, Part i., containing general Observations on the Geography 
Manners, and Natural Affinities of th<^ Insccte which compose the Genus Scara- 
baeus of Linnaeus; to which are added a few incidental l^marks on the Gfenera 
Lttoanus and Htstcr of the same author. With an Appendix and Plates.” A 
second part was published two years after, in 1821, under the title “Part ii,: An 
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Attempt to RBoertain tbd Rank and Situation whicli the celebrated Egyptian In¬ 
sect, Scarabaem sacer, holds among Organised Beings/^ 

These two contributions to knowledge, in some i-espects perhaps his most 
important ones, were something more than merely entomological treatises, as the 
Title and Sub-titles might be taken to indicate. The arrangement of the Ijamelli- 
corn Insects in the first part was the result of rigid analysis, whereby the author 
arrived at some new principles of classification. These, in tlie secernd part, were 
applied to an arrangement of the entire animal kingdom, chiefly deduced from 
synthetical investigation, and confined, moreover, to the larger and more important 
groups^ as painted out by Jenyns. But in the course of his synthetical investiga¬ 
tion, the author finds occasion to discuss the great problemn of Philosophy, as they 
present thenmelvcs to the philosophical Theist. 

W. S. Macleay’s new principles of classification wore inci<Iontally treated of, 
but not formulated by him. This was afterwards done by the Kev. L. Jenyns, 
in a valuable ^‘Report, on tlie Recent Progress and Present State of Zoology/' 
covering the period from the publication of the first e<lifion of (hivier^s “Rt*gne 
Animar (18171 to date, drawn up at the request of the Section for Natural His¬ 
tory of the Bntisb Association for the Advancement of Science, and incliuled in 
the ‘^Repoid; of the Fourth Meeting held at Edinlmrgli in 183P- [pp. 143-251, 
especially pp. 152-155, c/ mf, (1835)]. The writer ably and fairly reviews W, S. 
Macleay's views on classification, gives references to the work of the new w^hoo) 
of English zoologists [including, besides Macleay, Kirby, Vigors, f?wainson, Hors- 
field, and J. E, Gray], and enables the reader to understand the zoological Time- 
Spirit of the period. He thus formally states Macleay’s new principles:—“Mr. 
MiicLeay [in the Hor. Ent.] announced some new principles connected with the 
classification of animals, which, from the cimnnstance of their having led to a 
peculiar school of zoologists in England it will Iw necessary to consider a little 
more in detail. The most important of these principles* [Footnote—* It may be 
observed that Mr, MacLeay has nowhere formally stated these principles as above. 
They are only gathered from what he has written on the subject.] are: (1st) That 
all natural groups, of whatever denomination, return into themstdves, forming 
circles; (2ndly), That each of these circular grronps is resolvable into exactly live 
others; (3rdly), That these five groups always admit of a binary arrange¬ 
ment, two of them being what he calls typical, the oilier three aberrnnt: (4tlily) 
Tliat while proximate groups in any circle are connected by relations of affinity, 
corresponding groups in two contiguous circles ore connected by relations of 
analogy. Mr. Macleay has also observed [Hor. Ent. p. 518] timl, in almost every 
group, one of the five minor gi-oups into which it is resolvable, bears a re¬ 
semblance to all the rest; or, more strictly speaking, consists of types which re¬ 
present those of each of the four other groups, together with a type peculiar to 
itself.” These views came to be known as the “Quinary System” or the “Fircular 
and Quinary System.” 

Jenyns came to the conclusion that W. S. Macleay liad pointed out more 
exactly than others the difference between affinity and analogy in natural history; 
and that he was also the first to establish by proof circular affinities. He then 
proceeds; “Whatever of error there may be in the rest of his views, whatever 
xnodifioatioiifl already have been, or may yet further be made in them, by the help 
of the above principles he appears to have approBched nearer than any before 
him to the true natural system, and (as has already been twice observed) [Kirby, 
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iDtrod. to Entom.^ Vol. iv., p. 359; and Swainson, Fn. Eor.-Am., part 2j p, xlvL] 
been enabled to reconcile facts which upon no other plan can be reconciled/’ 

Ten years later, H. E. Strickland communicated a “Report on the Recent 
Progress and Present State of Ornithology’^ at the Fourteenth Meeting of the 
British Association held at York in 1844 [Fourteenth Report, pp. 170“321J. This 
also is a valuable report. It is of special interest, because it includes a critical 
review of the Quinary Theory, and of the work of Vigors and Swainson as ex¬ 
ponents of it. At the same time, it illustrates the insuperable difficulty of finding 
a scientific meaning of affinity under the influence of the creation-hypothesis. 
Strickland rejects the Quinary System “as a theory which the most careful in¬ 
ductions and the most unprejudiced reasonings of subsequent naturalists ha^e 

shown to have no claim to our adoption as a general law.Tlie point 

at issue is this,—whether or not it formed a part of the plan of Creative Wisdom, 
when engaged in peopling the earth will) living beings, that when arranged into 
abstract groups conformably with their characters, they should follow any regular 
geometrical or nummeal law.” After much interesting argument, too lengthy to 
quote, he concludes, that irregularity and not symmetry may be expected to char¬ 
acterise the natural systtan; and that this view is more consistent with the benevo¬ 
lence of on all-wise Creator. 

Strickland, reviewing Vigors’ paper on “The Natural Affinities tliat connect 
the Orders and Families of Birds” [Trans. Linn. Sot*., Vol. xiv.’j says: “This 
treatise abounds with original ol)servations and ]>hilosophical references, but un¬ 
fortunately they are applied in support of a theory which the most careful induc¬ 
tions and the most unprejudid&d reasonings of subsetjuent naturalists have shown 

to have no claim to our adoption as a general law*.The application 

by Mr. Vigors of these novel and singular dochines to ilie class of birds contri¬ 
buted in no .small degree to the advancement of ornithological science; for, how¬ 
ever erroneous a theory may be, yet the researches w hich are entered upon with 
a view to its support or refutation invariably advance the cause of truth. Alchemy 
was the parent of chemistry, astrology of astronomy, and cjuiiiarianisni lias at least 
been one of the foster-parents of philosophical zoology.” 

Reviewing Sw*ainson’s “Classification of Birds” forming part of Lardner’s 
Cyclopaedia (1830-37), Strickland says of Sw^ainson's method, that it is “only a 
modification of the quinary theory, originally propounded by Macdeay and further 
developed by Vigors. In following Mr. Swainsoi) into the details of hie method, 
we miss the philosophical spirit and logical though not always well-founded rea¬ 
soning of the last two authors. Finnly wedded to a theory, he is driven, in apply¬ 
ing it to facts, to the most forced and fanciful conclusions. Compelled to show 
that the components of every group assume a circular figure, that they amount in 
the aggregate to a definite number, into which each of them is again subdivisible, 
and that there is a system of analogkial representation between the corresponding 
members of every circle, which forms the sole test of its conformity to the natural 
arrangement, we need not wonder at the difficultie.s with which our author is beset; 
and we may certainly admire the ingenuity with which he has grappled with the 
Protean forms of nature, and forced them into an apparent coincidence with a pre¬ 
determined system, I need not follow out the details of this Procrustean process, 
having already treated of it elsewhere’* [p. 176. Reprinted in “Memoirs of Hugh 
Edwin Strickland.” By Sir William Jardine (1848). This also includes a Selec¬ 
tion from Strickland’s scientific writings]. 
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But Hwainson did not confine bis attention to the application of the Quinary 
System^ as modified by himself to the classification of Birds. He narrates, in his 
autobiography, included in one of his bo(;kfi, how, under financial stress, he be¬ 
came a “professional author,” and, as such, the contributor of about a doEen popu¬ 
lar textbooks on Natural History, to Lardner's “Cabinet of Natural History,” 
later “The Cabinet Cyclopaedia,” during the years 1834-40. In some of these he 
applied his views to the classification of Quadrupeds, Keptiles and Fishes, Mol- 
lusca, and lusecto, as well as to the Principles of Classirteatiou and cognate mat¬ 
ters. He became, in this way, the most voluminous expounder of the Quinary 
System. His books contain much useful information, but they are also open to 
StriokloniVs objection to the fanciful way in which he forced the Protean forms of 
nature into an apparent coincidence with a predetermined system. 

These quotations are given because, without a knowledge of what tiiey I'epre¬ 
sent, it is difficult to understand the condensed statements about VV. S. 
Macleay’s work, as given in the Obituary Notices, to w^hich reference has been 
made. Vigors, and espoeially Swainson, wen* the “injudicious friends” referred 
to by Mr. Busk. 

Other Pre-Darwinian reviewers or critics of Maeleay^s system besides those 
mentioned, include Kirby and Spence [Introduction to Entomology. Fifth Edi¬ 
tion (1828), Vol. iii., p. 12; Vol. iv., p. 477], K. Newman [Entomological Maga¬ 
zine, Vol. V., p. ix., 1838], J. 0. Westwood [Arcana Entomologica, Vol. i., p. 188, 
1845], W. Whewell [History of the Inductive Sciences, Vol. iii., p. 296,1857], and 
Louis Agassiz [Essay on Classification, p. 234, 1859]. 

In his obituary notice of W. S. Maeleay, Mr, Busk remarks: “It would be 
out of place here to enter into an analysis or criticism of this work [The Hor. 
Ent/], in which, however, it may be said are contained some o1' the most important 
speculations as to the aifinities or relations of various groups of animals to each 
other ever offered to the world, and of which it is almost impossible to f)verrate 
tJie suggestive value. Speculative ideas, however, of such a gc'neral kiml, even in 
the hands of their author, are apt to be carried t<K> far in tlu'ir application, and, 
when they fall into those of other speculators of Jess infonnation and less capacity- 
can hardly full to be grossly misused. This has been tlie <'as(* with Mr. '^^ac,Leay^^ 
ideas; and thus, as observed by the author of a notice in Hie ‘Reader',’ of his 
labours, the name of the ‘circular system’ and of ‘(lainarianisuf became almost 
bywords, and the work of one of the most thoughtful and original English 
biologists sank at mu* time into most unmerited neglect.” 

It is a reasonable, and very probably a correct surmise, that the notice of 
W. S. Macleiiy in the “Reader” referred to by Mr. Busk, was written by Huxley. 
Particulars of Huxley’s association with the “Reader ” as promoter and editor-in- 
chief, are given in the “Life and Letters” of Huxley [Vol. i., p. 305]. This 
weekly journal was established after the quarterly Natural History Review was 
given up, and lasted from 1883-66. It was the forerunner of the current 
“Nature,” established in 1869, As far as one can judge, Huxley was the only ono 
of those associated with the management of the “Reader” wlio Imd personally 
known W. S. Macleay. If so, his notice was his last tribute to tiu* Sydney 
friend of 1847-50. TJn^rtunately no copy of the “Reader” is available in Sydney. 

W. S. Macleay did reply to minor critics, like Bicheno and Fleming, on 
such subjects as Systems in the abstract, Natural, Artificial, or Dieliotomous. But 
how was the finite mind of man to grapple successfully with such supernatural 
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problems as symmetry in the natural system ventm irregfnlarity, as indicative of 
the benevolence of an all-wise Creator? 

His only reply to Swainson is contained in liis paper on tlie “Natural System 
of Fishes/* dated Elizabeth Bay, near Sydney, September 12ljh, 1840, sent as a letter 
to Dr. J. McClelland, of Calcutta, published in the Calcutta Journal of Nat, Hist., 
July, 1841, and republished in the Ann. Mag. Nat. Hist., VoL ix., p. 197 (1842). 
In this, he says: “I assure you that your excellent work on Cyprinidae has afford¬ 
ed me the greatest delight, and the more so, inasmuch as I am convinced natural 
arrangement is always best tested by accurate analysis, and also inasmuch m I 
am not by any means satisfied with Swainson^s arrangement of Fishes, As from 
everything Swainson writes there is information to be derived, so I assure you, 

his little volume on Reptiles and Fishes has not been lost on me.[ 

ora often afraid of trusting myself to Mr. Sw-ainson^s method of drawing analo- 

gies between things in themselves wide apart.The nearer two 

groups arc in general structure, the more striking their parallel analogies will be; 
and therefore I think, that by comparing fish with fish, wc may obtain more 
striking analogies than by comparing them, as Swainson does, with Mammalia, 
birds, or insects; at all events, we shall have less reason to drstrust the efforts of a 
fertile imagination. Still I am far from denying that such analogicK as he 
delights in exist in nature. I only say that they are dangerous things to deal 
with, and that in his hands they often become far-fetched and even ludicrous” 
(pp. 203, 204). 

Professor Ray Lankester, in hi.<» valuable Essay on “the History and Scope of 
Zoology,” points out that the historj' of Zoology as a science is the history of the 
great biological dwtrine of organic evolution as put forward, on a new basis, by 
Charles Darwin in his “Origin of Species/* published in the year 1869. It is a 
long and involved story, and some of the details are still in question. 

W. S, Macleay^s published work covers the period 1819-47. Therefore, in 
time, ae well as in character, in so far as it has to do with the significance of the 
natural system and with the principles of classification, it is pre-Darwinian. 

What was needed then, no less than when Darwin offered it, in 1859, w as what 
Huxley said: “That w^hich we were looking for, and coxild not find, was a hypo¬ 
thesis respecting the origin of known organic forms, which assumed the operation 
of no causes but such as could be pnived to b»* actually at work. Wo wanted not 
to pin our faith to that or any other speculation, but to get hold of clear and 
definite conceptions which could be brought face to face with facts and have their 
validity tested. The ‘Origin* provided us with the working-hypothesis we sought. 
Moreover, it did the immense service of freeing us for ever from the dilemma— 
refuse to accept the creation-hypothesis, and what have you to propose that can 
l>e accepted by any cautious reasoner?” [Darwin^s “Life,** VoL ii,, p. 197]. 

In offering his working-hypothesis, Darwin first grouped his predecessors r 
“Naturalists try to arrange the species, genera, and families in each class, on what 
is called the Natural System. But what is meant by this system? Some authors 
look at it merely as a scheme for arranging together those living objects which 
are most alike, and for separating those which are most unlike; or as an artificial 
means for enumerating, as briefly as possible, general propositions. . . , 

But many naturalists think that something more is meant by the Natural System; 
they believe that it reveals the plan of the Creator; but unless it be specified whe¬ 
ther in order, time or space, or what else is meant by the plan of the Creator, it 
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se^niB to me that nothing i& thus added to oar knowledge. ... I believe 
that something more is included} and that propinquity of descent—^the only 
known cause of the similarity of organic beings—^is the bond, hidden as it is by 
various degrees of modidcatioa, which is partially revealed to us by our classifi¬ 
cations’’ [Origin of Species, p. 413, I860]. 

The first group included the French school, led by Cuvier, and also other Con¬ 
tinental zoologists. The second comprised the English zoologists who concumcd 
themselves with the pursuit of the natural system in the first half of the last 
century, among whom W. S. Maclcay was pre-eminent. It included also Louis Agassiz, 
a great teacher and an eminent naturalist, whose ^^Essay on Classification’’ was 
published in England as a separate work in 1869, the year in which Darwin’s 
‘^Origin of Species” was issued. 

After grouping his predecessors, Darwin presented his working-hypothesiH 
in the following words:—^*All the foregoing rules and aids and difficulties in classi¬ 
fication are explained, if I do not greatly deceive myself, on the view that the 
natural system is founded on descent with modification; tJiat the characters which 
naturalists consider an showing true affinity between any two or more species, are 
those which have been inherited from a common parent, and, in so far, all true 
classification is genealogical; that community of descent is the hidden bond which 
naturalists have been unconsciously seeking, and not sonu* unknown plan of crea¬ 
tion, or the enunciation of general propositions, and the putting together anrl 

separating objects more or less alike.On my view of characters 

being of real importance for classification, only in so far as they reveal descent, 
we can clearly understand why analogical or adaptive characters, although of tlu* 
utmost importance to* the welfare of the being, are almost valueless to the system- 
atist. For animals, belonging to two most distinct lines of descent, may readily 
become adapted to similar conditions, and thus assume a close external resemb¬ 
lance; but such resemblances will not reveal—will rather tend to conceal their 
blood-relation ship to their proper lines of descent” [Origin of Species, pp. 42 T. 
426]. 

Viewed in the light of these illuminating propositions, it is obvious that the 
Circular and Quinary System did not fulfil the requirements of a working hypo¬ 
thesis, such as was needed. It was an artificial system, the fruit of philosophical 
speculation. Within its limitations, and from the particular standpoint from 
which it was attempted, the Horae Entomologicae was thoughtfully and ably writ¬ 
ten; and a stimulating contribution to the English scientific literaturo of the 
time. The defects of the principles and of the system were the inherent scientific 
weakness of the foundation on which they were based. They were the product of 
a studied attempt to develop the Natural System under the influence of the 
creation-hypothesis—in the belief that “the Natural System is the plan of creation 
itself, the work of an all-wise all-powerful Deity.” This assumed the operation 
of causes outside the domain of science, invoiring tlic obscuration of both the 
need, and the possibility of finding a scientific meaning of natural affinity, and 
all that it connotes. The author’s conceptions of circular affinities, of quinary 
groups, and of no true affinities unconnected with relations of analogy, were 
speculative ideas without a scientific basis; because, in the belief that devisers of 
r3rstems were merely endeavouring to translate the thoughts of the Creator into 
human language, affinity and analogy could he interpreted only in terms of some¬ 
thing supernatural and beyond the domain of seienee. 
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W. S. Maeleay^s views had apparently, not profoundly changed up to the 
time that Huxley said farewell to him in Sydney, in Afay, 1850. Huxley’s second 
letter to Macleay, the only one which has come down to us, was written on Novem¬ 
ber 9th, 1851, just a year after the “Rattlesnake” was paid off, after her return to 
England. In this, Huxley writes; “I am every day becoming more and more 
certain that you were on the riglit track thirty years ago in your views of the 
order and symmetry to be traced in the tr ue natural system.” These were not 
empty words merely intended to please. The reference to “thirty years ago” 
signifies 1821, tht? year in which the second part of the Horae Entomologicae was 
published. The extract quoted reveals the fact that Huxley bad read the book, 
possibly on the homeward voyage, as he had an absorbing source of interest, apart 
from science, to claim his attention during bis brief periodical visits to Sydney. 
Macleay had some spare copies of his book, and probably gave one to Huxley, 
perhaps as a parting gift. Moreover, in 1851, Huxley could write as he did, be¬ 
cause, though he may have given up the “Pcntateuchal cosmogony,” he could still 
say, at this time: “But my mind was unbiassed in rt^spect of any doctrine which 
presented itself, if it professed to be based on purely philonopbical and scientific 
reasoning.” When the letter was written, Huxley was still an As-sistant-Surgeon 
in the Navy, on leave, in order to prepare \m scientific work for publication. 
His future prospects were very uncertain; and, so early in his career, he had not 
as yet been brought into serious contact with the Species-question. “My last 
letter,” he says, “is, I am afraid, nine or ten months old, but here in England, the 
fighting and scratching to keep your place in the crowd exclude almost all other 
thoughts. When A last wrote, I was but on the edge of the crush at the pit-door 
of this great fools’ theatre—-liow I have worked my way into it and through it, 

and am, I hope, not far from the check-takers.In the meanwhile, 

I have not been idle, as I hope to show you by the vai’ious papers enclosed with 
this.” It was after this, but before the publication of the “Origin,” that, us his 
biographer says, he took up “a thoroughly agnostic attitude with regard to the 
species-question, for ho could not accept Uu* crcatioiial theory, yet sought in vain 
among the transmutationisU for any cause adequate to produce transmutation.” 
Or, in his own words, “I imagine that most of those of my contemporaries who 
thought seriously about the matter, were very much in my own state (d’ mind—in¬ 
clined to say to both Mosaists and Evolutionists, “a plague on both your houses!’* 
and disposed to turn aside from an interminable and apparently fruitless discus¬ 
sion, to labour in the fertile fields of ascertainable fact” [Life and Letters.] 

It is a matter of history that Darwin’s “Origin” made no favourable appeal 
for consideration as a working-hypothesis for the solution of scientific problems, 
either to Agassiz or to W. S. Macleay, not to speak of many others; and merely 
presented its^f as a menace to their religious beliefs. But how few there were, 
who merely from a perusal of the book, without, or even with, verbal or epistolary 
explanations from the author, were ready to accept it at its face-value f 

It is not Kiirprising, therefore, that the receipt of a copy of Darwin’s “Origin” 
sent by Mrs, Lowe, with a request for an expression of his opinion alxjut it, 
should furnish W. S. Macleay with an opportiinity only for a theological discus¬ 
sion. In his reply to Robert Lowe, he says [May, 1860]: “It is lucky for me 
therefore, that both you and Mrs. Lowe have given me the subject of this letter 
ini asking me for my opinion of Darwin’s hook. To me, now on the verge of 
the tomb, I must confess the subject of it is more interesting than either the ex- 
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tension of Biitiah oommeroc or even the ejctension of national education. This 
question is no less than ^What am If’ *What is inanf', a created being under the 
direct government of his Creator, or only an accidental sprout of some primordial 
type that was the cdnunon progenitor of both animals and vegetables. The 
theologian has no doubt answered those questions, but leaving the Mosaic account 
of the Creation to Doctors of Divinity, the naturalist finds himself on the horns of 
a dilemma. For, either from the facts he observes, he must believe in a special 
creation of organiseti species, which creation has been progressive and is now in 
full operation, or he must adopt some such view as that of Darwin, viz., that the 
primordial cell of life has been constantly sprouting forth of itself by ‘natural 

selection’ into all the various forms of animals and vegetables.1 

am myself so far a Pantheist that I see Gk)d in everything: but then J believe in 
His special Providence, and that he is the constant and active sole Creator and 
all-wise Administrator of the Universe” [Life and letters of the Kight Hon. 
Robert Lowe, Viscount Sherbrooke, Vol. ii., p. 204 (1893)]. 

It is to be remembered, of course, that the letter was a private one, not in¬ 
tended for publication. 

From the foregoing, it is evident that the words which Sachs applies lo the 
contemporary botanists, are also applicable• to the zoologists:—“It is easy to 
understand why the first feeble attempts at a theory of descent encountered such 
obstinate, nay fanatical opposition from professed syatematists* who looked upon 
the system as something above nature, a component part of their religion” [History 
of Botany, p. Ill]. 

It is not necessary io enter into details I’espectiug W, S. Macleay^s published 
papers. Work done from upwards of seventy years to more than a century ago, 
whether relating to the significance of the natural system, to the morphology of 
insects, or to descriptive zoology, is now chiefiy of historic interest, because, since 
then, all branches of knowledge have progressed. Twenty-six papers—not includ* 
ing the Horae Entomologicae, Annulosa Javanica, Annulosa <jf New Holland, col- 
le<ded by Captain P, P. King, and the Annulosa of Soutli Africa, which ^verenot 
published by Societies—are listed in the Royal Society's Catalogue of Scientific 
Papers, Vol, iv. The entire series can be consulted in the Society’s library. 

W. S. Macleay ^^ft England for Cuba in October, 1825, to take iTp his 
duties in connection with the Mixed British and Spanisli Court of (Commission for 
the Abolition of the Slave Trade established at the Havana. His residence in 
Cuba lasted from December, 1825 to early in the year 1838. 

At a Meeting of the Zoological Club on February 14th, 1826, “Mr. Vigors 
read some extracts from a letter which he had received from W. S. Macleay, 
Esqr., P.L.S., from the Havannah, Deccmlx^r 27th, 1825. The extracts con¬ 
sisted of Ornithological observations made by that gentleman, during his voyage 
from England to the Island of Cuba, in the months of October, November, and 
December, 1826; including remarks on the Ornithology of the Islands of Madeira, 
TeneritTe and St. Jago; as also a few cursory observations made nt Barbadoes, 
Martinique, and off the coast of St. Domingo, on the same subject” [Zoological 
Journal, Vol. ii., p. 653,1826]. 

With the exception of one interesting letter to Iiin friend Kirby, dated Janu¬ 
ary 3rd, 1827, about a year after his arrival, few particulars of this period of his 
life are available, except whht can be gleaned from casual remarks in some of his 
papers. To Kirby, he wrote: “I fear that you will imagine that, by crossing the 
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Atlantic, I have forgotten my old friends; but the fact is that I was unwilling 
to write to you until I had carefully studied the ‘Introduction^ [Kirby and Spencers 
Introduction to Entomology] and had enabled myself to give you some opinion 
upon this very useful and laborious work, for which I beg leave to return you 
best thanks. It contains, indeed much infor-mation quite new to me; and although 
we differ in some important points, time, I have no doubt, will set all things right, 

‘‘The climate has, I thank God, hitherto agreed with me much better than 
that of England: but there is a languor attei\dant upon every kind of exertion, 
which makes reading or study here a very different thing from what it is in 
England. 

“This is a good jdace for Wading Binls, Lizards, Butterflies, and Hpiiingei, 
but apparently nothing else. 

“I live in the country, where I have a large house and garden; tliis is my 
principal amusement, as I take gi'eat pleasure in cultivating Orchideae, particu¬ 
larly IhostJ which are parasitical on trees. The disagreeables are ants, scorpions, 
mygales, and musquetoes. The latter were quite a pest on xny first arrival within 
the tropics; but now I mind them about as much as 1 did gnats in England.'^ 
Then follow some particulars of his having been stung by an immense scorpion 
and a large wasp [Freeman's Life of Earby, p. 422]. 

This letter is of special interest, because of the reference to his interest in 
horticulture. The garden would be at Guanabonacoa. For in his description of 
a curioufe spider witli two eyes, Nops Guanabanaeoaef g.et sp.n., in the Annals 
of Nat. History [Vol. ii., No. 7, p. 1, 1839] published after bis return to England, 
he says—*^the trivial namCv of this remarkable spider will serve to commemorate 
Guanabanacoa, the place where first I found it, a place in which I long resided, 
devoting many delightful hours to the science of natural history.” 

Natural history soon began to claim his attention in bis leisure, but in the 
absence of any other records, the particulars have to be gleaned from his own 
papers, or from those who recorded or described tbe collections or specimens he 
sent to England. 

Specimens of lizards, bats, and of forty-five species of birds were sent to 
England, exhibited at meetings of the Zoological Club of tbe Linnean Society, and 
recorded by Bell, Horafield, and Vigors in tbe Zoological Journal [Vol. iii., pp, 
236, 236, and 434 (1828)]. J. B. Gray, at a later date, Ifiescribed a collection of 
Cuban bats sent by W. S. Macleay; and he mentions also a foetal specimen of a 
dolphin [Ann. Nat. Hist., Vol. iv., Sept., 1839, p. 16]. 

The curious rodent, Capromt/s, birds, and Annuiosa, especially interested W. 
S. Macleay. His acquisition of a copy of Oviedo's book “Historia general de las 
Tndias,' ” the oldest and one of the rarest and best books on the Natural History 
of the West Indies, published in 1647, led him to take an interest in the remark¬ 
able rodents referable to the genus Capromys. In the first of two notes about 
them, published in the Zoological Journal [Vola. iv., 269; v., 179, 1829-30] he 
says; “Having now three species of Capromfjs alive in ray garden, and ready to 
be sent by the first opportunity to the Zoological Society, I shall avail myself of 
the information to be found in Oviedo, to correct some of the absurd errors which 
have been lately propagated on the subject of this genus." He records also his 
own observations on the animals in their native haunts. It appears, from the 
second note, that he sent five living specimens by the “Aurora Frigate," but that 
they did not survive the voyage. 
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Ou<; of tbc papers sent home during his residence in Cuba was entitled 
Remarks on the Comparative Anatomy of certain Binls of Cuba, with a view 
to their respective places in the System of Nature.’^ [Trans. Lina. Soc., VoL xvi., 
Part i., p» 149]. But, aa remarked in a lengthy review of the paper in the Zoo¬ 
logical Journal [Vol. iv., p. 483], “of comparative anatomy they contain but little, 
and appear rather to be designed as prefatory observations introductory to ana¬ 
tomical notices which are intended hereafter to be given.^^ It was the author^s in¬ 
tention to examine anatomically particular genera, which were not within the 
reach of naturalists at home; but the supplementary details were never published, 

No papers dealing especially with Cuban insects were published by W. S. 
Macleay, But among our memorials of him there are thirty-nine water-colour 
drawings of lepidopterous larvae, from which he may have bred the perfect insects. 
Besides these, there are a number o£ pencil or pen and ink sketches of lepidoptera, 
scorpions, ticks, and mites. 

After his return to England, he contributed a short paper “On some new 
Forms of Arachnida,” to the Annals of Natural History [VoL ii., No. 7, Sept., 
3838] in which be described and figured the types of four new genera, and the 
type of a new subgenus of DufouFs genus Selenops. Four of the species were 
Cuban, and one Indian. These particular species were selected for their singular* 
ity “out of a great variety of new forms in ray cabinet/^ “in order to prove how 
little is as yet known of even that part of the class AraeJmida which has been 
the most studied, namely Spiders^^; and thus to enable him to re-defiue the 
Order Araneidea. 

Poulton [Essays on Evolution, Chap, viii., p. 220, 1908] has pointed out that 
“W. S. Macleay, in his Hor. Ent. alluded to certain cases which are now included 
under Mimicry, viz., the likeness of some Diptera to Ilymenopteru, and inter¬ 
preted them, together with many other resemblances of structure and life-histor>'. 
by the principle of Analogy, as distinct from Affinity in Nature [Pt. ii., p. 365].“ 
In the paper above referred to, W. S. Macleay described an Indian spider, in ap¬ 
pearance resembling an ant, as the type of the new genus Myrmarachne^ of which 
he says: “Nothing is certainly known with respect to the manners of these curious 
spiders, but 1 suppose from analogy, that they may eventually be found to feed on 
ants. It has long been known that the Volucelta^e in their larva state live in the 
nests of the Bombi they so much resemble; and 1 have discovered that the larvae 
of those tropical Bombylii which have such a bee-like form live on the larvae 
of the bees they so strikingly repi’esent. Perhaps, in like manner, the object of 
nature in giving such a striking form to this spider is to deceive the ants on 
which they prey“ (p. 12). 

Only the most meagre record of W. S. Macleay*s experiences as a collector, 
before he went to Cuba, has come down to us. One cannot believe that the 
attractions of Combe Wood, “classical ground to entomologists” (Lyell), Wimble¬ 
don Common, Battersea Fields, and other favourite localities for the entomoio- 
gic^l collector resident in London a century ago, were unapi^reciated either by him 
or his father. Probably, too, during his undergraduate days, he may have had ex¬ 
periences like those of Charles Darwin about seventeen years later, in collecting 
insects in the neighbourhood of Cambridge, and in liaving fellow-students who 
shared his interest. 

Nevertheless the solitary record of a collecting excursion before he loft Eng¬ 
land in 1826, known to me, is a casual remark in the Horae Entomologieae (Part 
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i., p. 62)—**Mr. Kirby mentioae in the Introduction to Entomolog^y^ bit! havint'^ 
tound these insecis [Troges] on a ram^s horn. I was myself present in the forest 
of Fontainebleau, with the last-mentioned entomologist, when he took a specimai 
of Trox from off a horse^s jscuD ” This was in June, 1817. Kirby, in a letter to 
bis friend Button, has given an account of his first visit to Paris, of his introduc¬ 
tion to Latreiiie, and of.W. B. Macieay^s kindness and helpfulness to him. 

Jt is evident that W. S. Macleay had the opportunity of making a gooii col¬ 
lection of the Cuban groups in which he was interested, sufficient not only for his 
own requirements, but for purposes of exchange with his scientific friends; as well 
as of supplementing it, to some extent, at the places which be visitefl on the 
voyages outwards and homewards 

He does not appear to have had a scpai’ate collection of Ids own prior to his 
departure for Cuba in 1825. Any specimens whioli came into his possession, 
whether as the results of his own collecting, or as gifts or exchanges, were abided 
to the paternal collection. But just before the time of parting vame, his father 
allowed him to take over such specimens as he was particularly interested in, as an 
aid to work be may have had in hand, or in prospect. These formed the nucleus 
of the collection be eventually brought out to Australia in 1838. Some of the 
items, as well as some of his records of observational zoology, are mentione<l in 
his paper “On the Annulosa of South Africa.^' On p. 22, he says—“1 have found 
Diploffnatha GagaUa common at Porto Praya in the Cape de Verds; but I cannot 
say that it is a flower-frequenting insect, as I never met with it except in the 
cocoa-nut groves below the town, and always on the foliage of the underwood 
which grows beneath the sPadms.^' On p. 54 he refers to “the Decapods ef 
my own collection.^ On p, 63, he remarks—“It becomes necessary to 
point out the families of a atirps [Grapnma] which is very common in warm cli¬ 
mates, and the study of whose manners effonled me much amiiHement whilst I 
resided in the West Indies,” On p. 65, of a crab, he adds—“I have found in 
Cuba the species of Sesarma to live generally under stones on the banks of the 
muddy moutlis of rivers.” And on p. 66, of another crab, he says—“The type 
of this genus is the Grapaw ruricola of Degeer, a crab whose manners are de¬ 
tailed by me in the drat volume of the Transactions of the Zoological Society. 
Also on p. 67—“I have taken abundance [of Neutilograpaus minutus Paibr.] in the 
Atlantic Ocean, adhering to the gulf-weed.” 

After his return to England, W. 8. Macleay undertook the description of the 
Annulosa, chiefly collected during an Expedition into the Interior of South Africa, 
under the direction of Dr. Andrew Smith, in the years 1834,1835, and 1836; fitted 
out by the Cape of Good Hope Association for exploring Central Africa. The 
first portion only of his intended contribution was published, in 1838, siiortly be¬ 
fore his departure for Australia. In the preface (p. 1) he says—“It may be 
well that I should mention here my having lately acquired, by purelmse, the very 
extensive collection of Annuhaa made by M. Verreaux dnring his long residence 
at the Cape, and also his manuscript notes on the species collected. Perhaps there¬ 
fore no naturalist i« better provided than I am with those materials which are 
necessary to enable ns to form accurate notions of Bouth African entomology. 
Upon this subject also, my personal acquaintance with the habits of many exotic 
genera, may to a certain degree be brought to hear.” 

Early in tlie year 1836, after completing more than ten years' service, W. S, 
Macleay set out on his return to England. On the way, he visited the United 
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States. Tiujs gave him the opportunity of getting into touch with American ento- 
mologistSf of doing some collectings and the chance of entering into exchangee; 
and led ui> to his election as a Corresponding Member of the Academy of Natural 
Sciences of Philadelphia. His own brief record of this visit is given in the 
^‘Annulosa of South Africa’^ (p. 17) in the following wortls:—“The species of 
Cremmtocheilm are not common. In company wit}» Dr. Pickering, and Mr. Titian. 
Peale, I found G, castaneae of Koch, in June, 1836, on the banks of the Delaware, 
on the New .fersey side, opposite Philadelphia. These singular beetles are never 
found except flying, like Cicindetae, over the sand whicii there lines, the bank of 
that noble river.” 

Boon after his arrival in England in the autumn of 1836, W. S, Macleay was 
presented at Court, as a mark of approbation of the way in which he had carried 
out his responsible official duties in Cuba. 

He soon received a welcome back into scientific circles in London, fn 1837, 
he was elected to the Council of the Linnean Society. The Lord Bishop of 
Norwich, Dr. Stanley, father of Dean Stanley, and of Captain Owen Stanley, was 
President. Among the Members of Council were J. J. Bennett of the Bntish 
Museum, George Bentham, Robert Brown, the Earl of Derby, President of the 
Zoological Society, Dr. Horsfield, and Richard Owen. 

In the same year, he was elected to the Council of the Zoological Society. 
Thomas Bell and Richard Owen were Members of the Council at this time. We 
have some interesting relics of W, S. Macleay's connection with the Society* in 
the shape of notices to attend Council or other meetings, signed by W. H 
Yarrcll as secretary; and proofs of two papers submitted to him as a member 
of the Publication Committee. 

About tbe same time, too, W, S. Macleay was elected to the Council of the 
British Association for the Advancement of Science, nn<l Fresi<l(*nt of Section D at 
the meeting of the Association held at Liverpool in September, 1837. The Earl 
of Burlington was President, but the Address was delivered by Professor Traill. 
The Presidents of Sections were: Sec. A, Sir David Brewster; Sec. B, Dr. 
Faraday; Sec. C, Professor A. Sedgwick; See. D (Botany and Zoolop^y), W. 
Sharp Macleay; and Sec. E, Professor Clark. The Vice-Presidents of Sec. D. 
were Dr. Richardson, Professor Graham, and Professor Lindlcy; and the Secre¬ 
taries, Professor Bobingfcon, W. Swainson, and the Flev. L. Jenyns. No papers 
of particular interest to ur were communicated to Section D. But .lohn Gould 
exhibited coloured drawings of Australian and New Zealand lords; and W. S. 
Macleay and the Rev. F. W. Hope describe<l some iuHmds from the fine collec¬ 
tion of Mr. Molly, then resident in Liverpool. It was t\ very successful and in¬ 
teresting meeting, ns described by R. Murchison, Gemu'al Secn^tary, in a letter to 
his wife [“Life of Sir Roderick Murchison,” Vol. i., p. 2381. T'he R('V. W. B. 
Clarke attended; and he, John Gould, who left England for Tasmania in 1838, and 
W. S. Macleay bad tbe opportunity of meeting again in Byd?iey in 1839. 

After the “Beagle” had complet«Ml her voyage, and W. S. Macleay had re¬ 
turned to England from Cuba, Claries Dairwdn and he seem to have met, in 1836 
or early in 1837. For, in a letter dated April 10th. 1837. written by Darwin to 
the Rev. L. Jenyns, he says—“During the last week several of the zoologists of 
this place [London] have ^en urging me to consider the possibility of publishing 
tbe ^Zoology of the Beagle^B Voyage^ on some uniform plan. Mr, fW. B.] 
Macleay has taken a great deal of interest in tbe subject, and maintainR that such 
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a publication is very (iesirable because it keeps together a series of observations 
made respecting animals inhabiting the same part of the world, and allows any 
future traveller taking them with him” [“Life,” Vol. i., p. 281]. 

The concluding sentence of the “Annulosa of South Africa” contains the 
first announcement of W. S. Macleay’s intended visit to Australia—“1 hope, how¬ 
ever, as 1 am about to visit Australia, soon to be able to make myself master of 
the economy of these insects [Australian Paw-s-si], and also to publish a correct 
representation of the parts of the mouth” (p. 76). 

A more definite statement about his contemplated departure, and a request 
for exchanges of specimens, is to be found in a letter fi*om W. S. Macleay to bis 
friend John McClelland, Assistant Surgeon, Bengal Medical Service, at Calcutta. 
The latter, wishing to make known Macleay’s wishes for exchanges, appended the 
following extract from the letter to his own paper on “Indian Cyprinidae,” which 
was communicated to the Asiatic Society of Bengal, on 6tb September, 1838, sub¬ 
sequently printed in Vol. xix., Part- ii., of the Asiatic Researches, and reprinted in 
the Annals and Magazine of Natural History [Vol. viii., 1842, p. 100]—“Mr. 
MacLeay writes from London, 12tb August, J838: M arn now on the eve of em¬ 
barking^ for Sydney, where I intend to remain for the next three or four years; and 
what I would ask of you is, to exchange invertebrated animals, collected in India, 
as the Annelida, AnnuLosa, Cirripedes, Rudiata, and Acrita, for other objects col¬ 
lected in New Holland; insects, spiders, and (Crustacea of India I at present desire 
above all, and shall feel obliged by any notes on their metamorphoses or oeconomy. 
With regard to such notes, I need not say I shall bear in mind the axiom ^^Sutm 
ctuque” If you will point*‘out your particular desiderata in natural history, I 
will endeavour to add to your collections^ ” By way of commending the request, 
Dr. McClelland adds—“Considering the intimate intercourse now established be¬ 
tween Calcutta and Sydney, it is to be hoped that an appeal to India from such a 
quarter will not be made in vain, and that all who are interested in the advance¬ 
ment of natural history will collect and forward whatever objects their particular 
localities may afford, with a view to facilitate the researches of the illustrious 
author of ^Horue Entomologicae/ ” 

Some interesting details relating to this perio<l are furnished by two letters 
among the W. S, Macleay relics, from Edward Macarthur, eldest son of cTohn 
Macarthur of Camden, and afterwards Major-General Sir Edward Macarthur. 
One of these, dated, “Thursday, 4 Jany.” [f 1838] is an intimation that his bro¬ 
ther, possibly James, and his cousin, Captain Macarthur, were intending to call on 
W. S. Maideay; thafr the latter, who had boon appointed to conduct the 
new settlement on the north shore of New Holland [Port Essington], was 
desirous of taking out a good selection of plants, especially such as were 
of commercial value, suitable for cultivation in the tropics; and ask¬ 
ing W. 8. Macleay if he would supply a list of desirable plants. The 
interview, doubtless, took place, and we may be sure that W. S. Macleay did his 
best to supply a list of plants, based mainly on his experiences in Cuba. 

The second, unfortunately not dated, buij probably written in July, 1838, is 
os follows—“I believe that I have found, at length, the sort of ship we want. If 
you could call on me to-morrow, about eleven, we might talk it over. It is very 
necessary that your friends should inform you, whether they will accompany you; 
for, on the let of August, the owner of the ship is to have a positive answer from 
me.Believe me, very truly yours, Edw. Macarthiir.” 
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Wlmt is here meant seems to be, either that Macarthur, or perhaps his bro¬ 
ther James, was arranging to return to Australia as soon as he could hear of a 
suitable ship, and that W. S. Macleay was hoping to accompany him as a fellow- 
passenger. Or it may, perliaps, have meant that, he had merely undertaken, on 
W. S. Macleay^s behalf, to make inquiries for a suitable ship for tlie latter and his 
friends, his cousins, William and John. W. S, Macleay was prepared to depart 
in August, as appeal's from his letter to Dr. McClelland, written on August 12th, 
1838, **I am now on the eve of embarking for Sydney/’ meaning approximately, 
and not on the following day. But the cousins were not ready tq sail so soon, 
possibly on account of the last illness of their mother, or oT John’s delicate health. 
The Plant-book gives the date of receipt of the plants brought by W. S. Macleay, 
per Royal George, as March, 1839. Allowing four months for the voyage, the 
embarkation of the party must have been postponed from August to November or 
early in Detjember, 1838. 

W. S. Macleay^s motives for visiting Australia, besides a desire to rejoin his 
relatives, from whom he had been separated for more than twelve years, may very 
well liave been to give the climate a trial, as that of England did not suit his 
health after ten yenrs^ residence in the tropics; and to see something of the 
wonderful fauna and flora, under very favourable conditions. After some experi¬ 
ence, the attractiveness of the mild and sunny climate, of ^ongenial friends, of the 
beautiful garden, and of the harbour and the bush close at hand, irresistibly ap¬ 
pealed to him; the idea of remaining for three or four years only was given up, and 
Sydney became his permanent home for the rest of his life. Indeed, lie never 
seems to have left it, except to visit Brownlow Hill, and possibly Illawarra, Ho 
would certainly never have left Australia while Robert Lowe was a resident of 
Sydney (1842-60). 

W. S. Macleay and his two cousins arrived in Sydney in March, 1839. Other 
notable arrivals in the same year were the Rev. W. B. Clarke, Mr. John Rae, 
and Mr., afterwards Sir Alfred Stephen (from Tasmania), nil three of whom 
spent the rest of their days in Sydney; and John Gould, and Mr. and Mrs. Charles 
Meredith, who came as visitors. 

After his arrival in Sydney, W. S. Macleay seems to have been most at¬ 
tracted by the marine fauna. This is not surprising, as ho had never before been 
so favourably situated for marine collecting and study. Tow-netting, dredging, 
and shore-collecting could be carried out under most favourable conditions. 
The fishermen used to draw their nets on the sandy beach at the bottom of the 
garden; and it was easy to get into touch with them, for the supply of remark¬ 
able or other specimens desired, that they might capture. It was from this source, 
evidently, that the sea-snake, offered to Dr. Cmitor, was obtained. 

The first contribution to Science after his arrival wj*s a paper on the “Natural 
arrangement of Fishes/* sent as a letter to his friend Dr. McClelland, in Cal¬ 
cutta, dated 12th September, 1840. This was published in t)ie Cahuitta Journal of 
Natural History for July, 1841; and reprinted in the Ann, Mag. Nat. Hist., VoL 
ix., p. 197 (1842), It was written partly to express W. S. Maeleay’s apprecia¬ 
tion of McClelland’s paper on Indian Cyprinidaef to which family the author had 
applied Macleay’s principles of classification; partly to apply his principles to 
the classification of Pishes in general; and partly because he was not satisfied 
with Swainson’s arrangement. His objections to Swainson’s methods have been 
quoted above, A number of outline sketches of Sydney fishes among the W. S 
Macleay relics were probably made in the preparation of the paper. 
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In concluding his letter, W. S. Muclea^ says oL himself—am sorry that I 
have not been able os yet to get any Cyprinidae from our New Holland rivers; but 
1 attribute it to my own residence so far from any riveV, not to the absence of 
them. I am promised by friends, who have better opportunities, the result of 
their researches; but 2 receive nothing, as they know not how to catch the minute 
fish of the river« However, 1 intend to try the Nepean River myself when I go 
down there, which I soon propose to do [this would be near Brownlow Hill ]. In 
the meantime my residence on the sea-side enables me to increase my collection of 
marine genera, and if there be any you wish for, I shall be most happy to send 
them. A thousand thanks for your kind method of beiUing up for insects to be 
sent me from India. 1 shall be happy to pay any fair price for the eolleetor’s 
time and trouble. Tell Dr. Cantor that I depend on him to increase my collection 
of Anrmlose animals, and that I hope he will soon write to me. Tell him also that 
I have got a marine serpent of the genus Pelamys, caught in the mouth of Port 
Jackson harbour, the only one our fishermen have ever seen. If he wishes for it, 
it is at his service; for be knows infinitely more of Serpents than 1 do, and my 
grand desire is, to increase my collection of Annulose animals.... I shall write 
you on Echimdike in my next, and send you some the very first opportunity.’^ It 
was not known at this time that the family Cyprinidae is not represented in the 
Australian fauna. But several species have been introduced. 

1 do not know what collections W. S. Macleay may have receivetl from India 
as the result of his offer to Dr. McClelland. But among the memorials of W. S. 
Macleay are four beautiful coloured drawings of Indian spiders, two of the sexes 
of a remarkable antlike spider JHyrmeearaehne mackayi Cantor; and three of re- 
markabJe Membracid insoeta, with remarks on the back of the drawings signed 
Theo Cant(*r, Calcutta, May-June, 1841. These were evidently sent to him by Dr. 
Cantor; but I have not been able to find out in wliat Journal the original descrip¬ 
tions of these were published. We have also several reprints of Dr. Cantor’s 
papers, but no letters from him, or from Dr. McClelland, 

Another interesting scrap of information is the following notice of a letter 
to the editor of the Annals and Magazine of Natural History [Vol. vui., N(». 48, 
September 1841, p. 153].—“Mr. W. S. Macleay writes from Sydney, April 28, 
1841, that he is much occupied with Natural History, and making large additions 
to his collection. He gratifies us with good accounts of the health of his excellent 
father, who is always most affectionately rememl)ered here. R,T.”[aylor]. 

John Gould, accompanied by Mrs. Gould, left England for Tasmania in May, 
1838, in order to study the birds of Australia; and returned to England in August, 
1840. After spending some months in Tasmania, he visited New South Wales in 
1839-40, and South Australia. In the Preface to the “Birds ol' Australia,” he 
records his best thanks for kindness and help during his stay in New South 
Wales, among others, to Alexander and W. S. Mat'Leay, Esqi^. Gould probably 
visited Sydney at least twice, before setting out to collect, with Gilbert, in tlie 
interior, and after returning. The letter which lie conveyed to Sbuekard was 
dated April, 1840, During one of the visits, W. S. Macleay furnished Gould 
with the dmeriptionf and possibly showed him specimens, of a nest-building ratr 
which he named Ilapalotu arboricola, in the belief that it was indigenous, as it 
was not uncommon in tho garden. The description was afterwards published in 
the Introduction to Gould’s “Mammals of Australia,” p. xxxv., 1863, 
Mr. E. R. Waite subsequently gave full particulars of the remarkable habits of 
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this rat (Proc. Zool. Soc., 1897, p. 857]. By Mr. 0. Thomas, this rat is re¬ 
garded as a variety of the Black Rat, Mm rattm [see, an appendix to Waiters 
paper]. 

I have already referred to the visit of H.M.SS. “Erebus^’ and *‘TerroP* to 
Sydney, from 7th July to 5th August, 1841. Dr. J. D. Hooker, Assistant- 
Surgeon and Botanist, in a letter to his father, says of W. S. Macleay that, 
*'Twice the naturalist came on board the ^Erebus^ and spent all day looking over 
the Southern collections. He is delighted with my drawings of sea-animals, of 
which many are entirely now; I must, however, redouble my efforts on- that head, 
little as I care about them, as I hear that the Americans [U.S. Exploring Expedi¬ 
tion, 1838-42, in command of Commodore Wilkes] have done much during their 
voyage to them, and that, McLeay says, is the only thing they have done.'^ Captain 
P. P. King also visited the ship to see the collections. Some of the shells he 
“recognised as South American, especially the small yellow bivalves from the 
Macrocystia^' [“Life^^ Vol. i., pp. 121-122]. 

Within two years after W. S. Macleay's arrival in Sydney, he made the 
acquaintance of Dr. James Stuart. Their friendship had a sequel, in which the So¬ 
ciety is directly interested. I have not been able to learn anything more about this 
worthy man than is given by W. S. Macleay himself, in the following extracts [date 
not givenj—“J. Stuart, Esq., is a surgeon in the army, who has been frequently 
employed by the Colonial (lovemmaat in superintending the quarantine to which 
vessels arriving unhealthily in Port Jackson are subjecti^l. . . . Here [at Spring 
Cove] they remain under the care of a surgeon for the iiecessai^ period; and Mr. 
Stuart, who has often undertaken this painful charge, has, by means of his ad¬ 
mirable skill in drawing objects of natural history, and his powers of accurate 
observation, been enabled to employ to the advantage of every department of 
science those spare hours which otherwise, in the midst of contagion and diseastJ, 
would liave proved so dreary.” 

'^From among several great novelties which I have found in his collection of 
drawings, 1 have selected the representation (nat. size) here given, PI. vii., of a 
quadruped which I shall call Anteehinua Stuartii^ and of which Mr. Stuart killed 
one male specimen at Spring Cove in August, 1837. As this specimen has befM\ 
unforiunately lost, and I have never seen it, T am obliged to dcK(*ribe it from his 
notes, hoping that the attention of naturalists will be drawn to the animal, and 
that some further knowledge may soon be acquired with respect to the habits and 
structure of the species.” Then follows a description based on Dr. Stuart’s notes 
[Ann. Mag., viii., p. 242, 1842]. 

Shortly afterwards, under date 9th August, 1841, W. S. Macleay sent a note 
to the same Journal [viii., p. 337] giving “Additional particulars respecting 
Antechinm JStuartHf a new Marsupial Quadruped.” In this ho says—“Since I 
wrote to you concerning what I had reason at that time to think might possibly 
prove to be a new quadruped belonging to the group of Insectivora, 1 have had 
an opportunity of examining a skeleton, now in the possession of Major Christie, 
and which Mr. Stuart himself had prepared at the time the animal was killed. 
This skeleton, by the presence of the marsupial bones, distinctly shows that the 
quadruped in question belongs to the group Marmpialia. It also demonstrates 
that there was an important error in the dental formula as given me in the manu¬ 
script of Mr. Stuart,—the very error, indeed, that led me to think that the 
animal might eventually be found to belong to the Insectivora.” The dental for- 
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DDHila was corrected, and recognised as that oi' Phascogale [Phaacologale] 
which g>(^nue our animal differs in the three lateral incisors of the upper jaw being 
of equal size, and also in the pseudomolars being all of equal size/' But there 
is no record of W. S. Macleays “hopes of soon possessing a specimen from 
Spring Cove, when I shall he liable to detennine how far this animal 
differs I'rom the genus PhoHcogalef or whether it may not be safely 
assigned to it.” Thomas, in the British Museum Catalogue of Marsupials, 
reduces Ant echinus Stuartii Macdeay to a synonym of P}mscologale flavipes 
Waterhouse. Nevertheless, Krefft (1871) still retained both Macleay's genus and 
the species. 

Under date 5th July, 1847, W. S. Macleay sent a letter to the Syd/meg Morn¬ 
ing Herald, entitled “On the skull now exhibited at the Colonial Museum of Hyd- 
ney, as that of the ^Bunyip'.” The skull had been sent to him for report by the 
Speaker of the I-tegislative Council [Dr., afterwards Sir Charles Nicholson] to 
whom it had been forwarded by Mr. Edward Curr of Port Phillip, as that of the 
so-called Bunyip or Kine Pratie. He was induced to send the description of it 
for publication, “as another and still more extraordinary skull in my possession 
offers very considerable means for throwing light on the subject/' After de¬ 
scribing the skull sent by Dr. Nicholson, he proceeds—“I have, however, I repeat, 
in my possession the skull of a foetus of a mare, which was found floating on the 
River Hawkesbury, in the year 1841. This skull was prepared by the lamented 
late Dr. Stewart [Dr. Stuart], and he has made drawings and notes of it, which 
I intend before long to publish, with his other observations on various branches 
of natural history.” The letter concludes with the statement—“In my judgment, 
however, the animal is not new, and this skull, when compared with the one from 
the Hawke»bur>^ only serves to ehow the extreme limits between which all 
monstrous variation of the place of the eyes in the horse can possibly occur.” 

Prom this letter, it app^’ars that Dr. Stuart died before July, 1847, hut I 
have not been able to ascertain exactly when. Also that his drawings and notes 
were then in the possession of W. S. Macleay; for they were a bequest from the 
artist. 

While the drawings were in the possession of W. 8. Macleay, they were 
shown to the Governor, Sir William Denison, under the circumstances narrated 
in a letter to his son, dated 6th February, 1859^“I told you in my last letter, that 
Sir Daniel Cooper and I were about to send a schooner down the coast to trawl 
for fish and dredge for shells, . . Great excitement has been caused in the Legis¬ 
lative Assembly by the production of a tortoise, which was said to have been found 
alive in a cavity in the rock 13 feet under ground, and 4 feet from the surface of 
the rock, by the men employed upon the railway cutting. The Speaker sent it to 
me, and I took it to Mr. W. [S.] Macleay, who pronounced it to be a young 
specimen of the *Emys longicollis,' or long-necked tortoise, which is common in 
this country. There must have been a crevice in the stone, through which the 

animal had penetrated into its receptacle.When I went to Mr. Macleay 

to ask him about the tortoise, he showed us a set of drawings of Australian fish, 
many of which, he said, were to be caught in Middle Harbor, so we had decided 
to go down and try for them both with hook and line and the seine; but a 
southerly wind set in, which made it impracticable to get into Middle Harbour 
with any comfort, and as the fish never bite in a southerly wind, we gave up our 
expedition” [Varieties of Vice-Rega! Life, Vol. ii., p. 458]'. 
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The Stuart Drawings were inherited by George Maeleay from his brother, 
and by him were taken to England on the termination of his visit to Australia- 
after W. S. Macleay’s death. George Maclcay eventually px'esented them to 
William Maeleay in the year 1887. I was present when the box containing 
them was opened by Mr. Masters. After going over the <;ontents carefully, Sir 
William handed them over to me for the Society; and until Dr. Walkom relieved 
me, I had liad charge of them ever since. There are 161 drawings, all water¬ 
colour sketches, with the exception of five pencil or crayon drawings—Mammals, 
13; Birds, 35; Reptiles, 6; Amphibia, 1; Fishes, 82; Crustacea, 8; Alollusca, 13; 
Echinoderrns, 2; Insects, 1. 

Now that 1 know tlie complete history of them, I hope to contribute a, paper 
giving a complete list of them, aa soon as I can enlist the lielp of an ichtliyolo- 
gist to name the fishes for me. With the Stuart drawings also <'ame the rare 
coloureii portrait of Linnaeus in his Lapland dress, i>ublished by Dr. Thornton 
in June, 1805, reproduced from a painting by Hoffmann, now framed ami hung 
in the Hall; and a good watercolour drawing of the rare Marsupial, Chaeropus 
ecaiulatuSf by Oei*ard Krefft. The entire collection was insured by George Mac- 
leay for the sum of £200, when it was sent out. 

Another short paper, entitled doubts respecting the existeru'e of Bird- 
Catching Spiders,*' dated Elizabeth Bay, July 8th, 1841, iilso appeared in the 
eighth volume of the Ann. Mag. Nat. Hist., p. 324. This was written in ('orrection 
of a mis-statement in the ‘‘History and Natural Arrangement of Insects" (1840), 
by Swainson, in collaboration with W. E. Shuckard, a copy of which W. S. 
Maeleay had recently received. Speaking of the large and powerful gi*ound- 
spidera of the genus Mygaie^ Shuckard says—“The fact iia.s been doubted, of these 
catching birds in their nets, and feeding upon them; hut the probability of tliis 
has been substantiated and confirmed by a communication we have recently re¬ 
ceived from W. S. Maeleay, Esq., who informs us, that in the vicinity of Syd¬ 
ney, N.S.W., he has met with a true bird-catching spider,—having himself found 
one of the Epeiridae actually devouring the young of a Gasteropt^j that had, no 
doubt, lately flown from the nest; and which is not a solitary instance, as his 
father, A. Mac Leay, E8(p, had previously obseiwed a similar fact. He there¬ 
fore retracts his observations upon My gale in the Zoological Tramaciiom; for 
here, evidently, is a spider which feeds upon the juices of a warm-blooded animal." 
He adds in a footnote—“From a letter to me dat^d 7th April, 1840, brought by 
Mr. Gould from Sydney." 

Ill reply to this, W. S. Maeleay pointed out in his paper, that tljc I'orrect 
name of the bird was Zonterops dorsalh; that the spider was a species of the 
Epeiridae, and not of My gale; and that the reason for mentioning the circum¬ 
stance, when writing to Shuckard on another subject, was, that he was “anxious, 
from the love of truth, to retract a remark whicli I had made in a paper of 
mine printed in the Transactions of the Zoological Society, some years before, 
namely that ‘I disbelieved the existence of any bird-catching spider.' ” But he 
still held to the belief that no My gale can catch birds in its net. The observations 
of Bates, however, without being conclusive, cast some doubt on this opinion 
[Naturalist on the River Amazon, p. 83,1879]. 

The four papers contained in the Ann. Mag. Nat. Hist., Vols. viii. and ix. 
(1842), from which I have quoted, are W. S. Macleay's only contributions to 
science published in England after his removal to Australia. Two others were 
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communicated as letters to the Sy^ey Mommy Herald, of July 5th, and Dec^nber 
2nd, 1847. One, descriptive of the skull of the so-oalW Bunyip, ha» already been 
mentioned in speaking of X>r. J. Stuart. It was reprinted in the Tasmanian 
Journal of Science, VoL iii., p, 275, 1849. The second, descriptive of some bones 
of the Diprotodon, was written in response to a requeet from the Rev. W, B, 
Clarke; and is referred to later on These six communications, unfortunately, re¬ 
present all the author's own printed records of his scientific work during his re¬ 
sidence in Sydney, that we have. Particulars of what he actually succeeded in 
adding to the Macleay Collection are even more incomplete. 

Information relating to his correspondence with scientific friends in England 
is very meagre. He certainly sent specim^ms to the Bev. F. W. Hope, bat all 
that ie known to me about them is, that when describrng (ScaropM) 

MaeLecdi, J. 0. Westwood adds—‘^Mr. Hope informs me that Mr. [W. S.] 
MacLeay baa named this section in his manuscripts Scaraphites, and that he has 
discovered a new species on the east coast of New South Wales, at Elisabeth 
Bay, where it was found many feet deep in the earth, whilst trenching in sandy 
soil to form a Pinetum. I would suggest that it should be named in honour of 
its discoverer. , . .Mr. MacLeay has recently forwarded to Mr. Hope a 

Carenum, under the name of C. 4-punctatum.It is a native of New 

South Wales, and was found under stones at lUawarre" (sic) [Arcana Entomo- 
logica, Vol. i., pp, 167,168]. 

He also corresponded with John Blackwall, the British authority on Spiders, 
in his day. A most friendly letter from the latter, dated November 18th, 1866, 
in reply to one from W, S. Macleay of date July 2nd,, asking for specimens of 
certain British species of spiders, and for a good method of preserving Arachnida 
ao as to retain their colours, is the only record available. The requests were com¬ 
plied with as far as possible, with an offer of future help in supplying additional 
material, if desired. A list of specimens of thirty species sent by post, by the 
same mail as his letter, is given. And a copy of his "List of Species of Araneida 
at present known to inhabit Great Britain,” was enclosed. 

With the exception of W. E. Shuckard, mentioned above, there are no 
other available reeoi'ds of correspondence with English scientific frientis among the 
relics of W. 8. Macleay. But this i? hardly a matter of surprise, as I Rhnll point 
oiit Jater on, in speaking of George and of William Macleay. 

For any other particulars of W, S. Macleay's life in Australia, we are 
almost entirely dependent on the records of his friendship with Robert Lowe, who 
was a barrister and a politician, but not a man of science, as given in Patehett 
Martin's "Life and Letters of the Right Honourable Robert Lowe, Viscount Sher¬ 
brooke” (2 vols., 1893), who lived in Sydney from 1842-50; the pnblislied or un¬ 
published records of casual or periodical visitors to Sydney, who were interested in 
Boience, including Huxley, or of resident friends, scientific or otherwise f and on 
the official or other records of his association with the Australian Museum, as a 
Trustee. 

Apart from purely scientific matters, Robert Lowe's biography is the most 
important aelf-oontain^ source of information about W* S, Macleay as a private 
individual, a man of ability and a scholar, a brilliant conversationalist, an in- 
spirer of friendship to those who knew him intimately, and shared his interests; 
and, though keeping aloof from direct partieipation in politics, a colonist interest¬ 
ed in the progress of Australia, and a believer in her future pdBsibiiities. This 
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well-written book^ therefore^ is a most important supplement to the published 
Obituary Notices of W. S. Macleay. 

Robert Lowe (1811-1892) arrived ia Sydney in October, 1842, when bo was 
in his 31st year. He had^aduated, with first-class honours, at Oxford in 1833; 
was a private tutor thereafter until he began to study for t)>e Bar, Fellow o£ 
Magdalen in 1835; and was called to the Bai’ in 1842, and shortly after sailed for 
Australia, with his wife, to whom he was married in 1838.' Robert Lowe was an 
albino, and his eyes were unprotected by a pigment urn nigrum. Three medical men, 
whom he bad consulted, informed him that he would become blind in seven years, 
and i*econimended him to follow some out-of-door employment in Australia or 
New Zealand. Hence bis migration to New South Wales. Shortly after his 
arrival, as ho found that his eyes were prejudicially affected by the glare of the 
Australian summer, he consulted a doctor, who cupped him, and advised him that 
it was absolutely necessary to discontinue his practice of the law. To add to his 
depression, he was forbidden to read. He says, in his unfinished autobiographical 
akotch, in reference to these trials—“However, in this the lowest ebb of my 
fortunes, 1 found several alleviations. The principal was the extraordinary good 
fortune which gave me the acquaintance, and 1 am proud to say» the friendship, 
of Mr. William [S.] Mncleay* He had been secretary at Paris for claims of 
English subjects, and afterwards had been a commissioner for the extinction of 
the slave trade at Cuba, He was an excellent classical scholar, be knew more 
of modern history and biography than anyone witJi whom I was ever acquaintml, 
and in addition to all this he was a profoundly scientific man, thoroughly conver¬ 
sant with Zoology and entomology. An ex(^ellent companion, w’ith a store of 
caustic wit, he reminded me continually of the best part of Scott^s Antiquary. 
It fell to my lot to do him some service from which he never knew how to be suffi- 
ci<mtly grateful. It would have been a good find to meet with such a person 
anywhere, but in a remote colony it was a good fortune for which one (M»uld not 
be sufficiently grateful. I have not seen and shall not see liis like again^^ [“Life,^' 
i % p. 41], 

Of this. Lowers biographer says—^‘^Such is Lord Sherbrooke's tribute to 
William Sharpe (ttic) Macleay, his most cherished Australian friend, who fully 
returned his afieetion, and whose admiration for his great abilities, indomitable 

courage, and personal worth was unbounded.It is not difficult to imagine 

what a solace the conversation of so cultivated a man must have been to one who 
felt that, despite his own gi^t powers and grasp of mind, his t-areer, from im¬ 
pending blindness, was about to dose before it had well begun” [Vol, i., p, 183]. 

The foHoAving extracts are of great interest:—“It must be frankly admitted 
that Mrs. Lowe's letters of this period [1845] are not very complimentary to 
the society of Sydney. But she thoroughly appreciated the high qualities of 
the one or two intimate friends whom they saw frtM^tuentiy at Nelson Buy. Of 
these she specially mentions three; Sir Thomas Mitcliell, W. 8. Maclea 3 S and 
Sir Alfred Stephen. 

“Sir Thomas Mitchell, Sir Alfred Stephen, William Sharpe Macleay, and the 
future Lord Sherbrooke, sitting together, m they frequently did at Nelson Bay, 
all in the full vigour of their rare conversational powers, would iiave been con¬ 
sidered a distinguished group in any city in the world. Lord Sherbrooke always 
declared, though in after yeairs he was intimate with the cleverest and most cul¬ 
tured men in England, that he had met no one whose conversation was more 
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varied aud charming than William Macleay^a. With such companions; one could 
not be said to be out of’the only world worth living in—the world of ideas— 
and the leisure hours which Robert Lowe enjoyed witli tliese old colonial friends, 
within sight and sound of the ‘wide Pacific,’ were amongst the happiest of his 
lifc'^ (p. 280-287). 

“Also in these first years [after the return to England] he [Robert Lowe] 
received much Australian intelligence from the pen of his trusted and intimate 
friend in Sydney, the late William [S.] Maoleay. At parting they made a kind 
of loose compact that they would regularly exchange the experiences and im¬ 
pressions of their widely-sundered lives; and this was done as far as possible 
until Macleay’s death in 1865. Of this correspondence but a very small portion 
has been preserved, and of that, only a more fraction in any way concerns this 
narrative,’^ 

“like all men of that highly refined and cultured type, Macleay was of a re¬ 
served nature, as well as of very studious habits, and admitted few to the inner 
sanctuary of his feelings. But he had an affection, surpassing that of a brother, 
for Robert Lowe, and he felt also a great liking and admiration for the courage 
and wifely devotion of Mrs. Lowe. His beloved Elizabeth Bay was never to 
him altogether the same after the departure of tlie young English barrister and 
bis wife who bad so strangely dropped into the orbit of his retired existence” 
[Vol. ii., p. 92]. 

Extracts from, or summaries of, some ol’ W. S, Maeleay’s letters, relating 
to political or social matters, are given, as well as a few letters of special in¬ 
terest to us. Mrs. Lowers description of Elizabeth Bay House and the garden, 
as well as a portion of W.<^S. Macleay’s letter about Darwin^s “Origin of 
Species,” have been quoted above. His last letter, written about three months 
before his death, is given in its chronological place, in concluding my remarks. 

An interesting memento of Robert Lowers friendship with W, S. Macleay, 
among the relicts of the latter, is a copy of the famous macaronic poem which 
Lowe composed on the visit of Queen Victoria—then the Princess Victoria—and 
her mother, the Duchess of Kent, to Oxfordji in 1833. The author was then an 
undergratlaate. The poem is reprinted in Lowe’s “Life,” with interesting com¬ 
ments [Vol i., p. 86]. Copies are now extremely rare, and the biographer had 
some difficulty in borrowing one, for, he says, “Lord Sherbrooke had indeed lost 
his own copy.” I think it is extremely probable, that Lord Sherbrooke forgot 
that he had given his own copy to W. S. Macleay. The poem was published 
anonymously, but on the title-page of our copy is inscribed “a Roberto Lowe, 
A.M.” in the author’s handwriting, as I think. 

Among other most pleasant interlude^ in W. S. Macleay’s life in Atw. 
tralia, special mention may be made of his friendly intercourse with Lieutenant 
J. B. Emery, of H.M.S. “Beagle,” in command of Captain Lort Stokes; As¬ 
sistant-Surgeon Huxley, of H.M.S. “Rattlesnake”; and Surgeon F. Rayner,. 
and Assistant Surgeon J. Denis Macdonald, of H.M.S. “Herald,” in command 
of Captain Denham. These were all periodical visitors to Sydney during the 
time their vessels were on the Australian Station. 

Lieuterant J. B. Emery, of H.M.S. “Beagle,” in command of Captain 
Stokes, was interested in Zoology, as well as the Surgeon, Dr. Bynoe, who col¬ 
lected birds and mammals more particularly. While the “Beagle” was at Port 
Darwin in September (12th), 1839, Captain Stokes records that—“On this beach^ 



THE HOCIETT^S HERITAGE FROM THE MACLEAY8. 


615 


several uiisticoessful hauls were made with the seine^ though a few rare and 
curious dsh were taken^ which Lieutenant Emery added to his collection of 
coloured drawings of Australian dsh; some of them will be found in the appen¬ 
dix to this volume/^ Also during the visit to Western Port, in Victoria (Janu¬ 
ary 10-19th, 1839)—“A few rare insects were collected by Mr. Emery-' [Stokes* 
‘‘Discoveries in Australia," 2 vols., 1846]. One letter, undated, from Lieutenant 
Emery to W. S. Macleay, is included among the relics of W. S. Macleay. This 
returns thanks, in the name of the mess, for two baskets of delicious fruit. The 
writer also accepts an invitation to dinner on the following Wednesday. The 
letter concludes with—“Please to make my respects to your Brother." 

Thomas Henry Huxley (1825-95), Assistant-Surgeon of H.M S. “Rattle¬ 
snake," in command of Captain Owen Stanley, arrived in Port Jackson on July 
16, 1847. His biographer says of him—“He had not had, so far, much oppor¬ 
tunity of entering the social world; but his visit to Sydney gave him an oppor¬ 
tunity of entering a good society to which his commission in the navy was a suffi¬ 
cient introduction. He was eager to And friendships if he could, for his reserve 
was anything but misanthropic. It was not long before he made the acquaint¬ 
ance of William [S.] Macleay, a naturalist of wide research and great specula- 
tiv^e ability; and struck up a close friendship with William Fanning, one of the 
leading merchants of the town" [“Life and Letters," (3 vols). Vol. i., p. 52]. 

In a letter to his sister, March 21, 1848, Huxley wrote—“I found it exceed¬ 
ingly disagreeable to come to a great place like Sydney and think that there 
was not a soul who cared whether I was alive or dead, so I determined to go into 
what society was to be had and see if I could not pick up a friend or two 
among the multitude of the empty and frivolous. I am happy to say that X 
have had more success than I hoped for or deserved, and there are now two or 

three houses where I can go and feel myself at home at all times.I am 

getting on capitaOy at present. Habit, inclination, and now a sense of duty 
keep me at work, and the nature of our cruise affords me opportunities such as 
none but a blind man would fail to make use of. I have sent two or three papers 
home already to be published, which I have great hopes will throw light upon 
some hitherto obscure branches of natural history, and 1 have just finished a 
more important one, which I intend to get read at the Royal Society. The 
other day J submitted it to William [S.] Macleay (the celebrated propounder of 
the Quinary system), who has a beautiful place near Sydney, and I hear, ‘werry 
much approves what I have done'" [Life, Vol. i., p. 54]. 

In a letter to his mother, from Sydney, Feb. 1, 1849, Huxley wrote—“If 
my various papers meet with any success, I may perhaps be able to leave the ser¬ 
vice [after his return to England]. At present, however, I have not heard a 
word of anything I have sent. Professor Forbes has, I believe, published some 
of Macgillivray's letters to him, but he has apparently forgotten to write to 
Maogillivray himself or to me. So I shall certainly send him nothing more, 
especially as Mr. [W. S.] Macleay (of this place, and a great man in the 
naturalist world) has offered to get anything of mine sent to the Zoological 
Society" [“Life," Vol. i., p. 67], 

The publication of Huxley^s important paper on the “Oceanic Hydrosoa" 
was unfortunately delayed through lack of official support, and was ultimately 
issued by the Ray Society in 1869. The author, in the preface (p. viii.) 
says—^“T made a good many observations during our cruise, and sent home sev* 
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era! papers to the Ldtmaan and Royal Societies; but of these doves, or rather 
ravens, which left my nxkj I had heard absolutely nothing up to the time oi! my 
return; and, save for the always kind and hearty encouragement of tiie oel^ 
brated William [S.] MacLeay, whenever our return to Sydney took me wittun 
reach of his hospitality, 1 know not whether 1 should have had the courage to 
continue labours wbidh might, so far as I knew, be valueless.” 

The “Rattlesnake” was absent from England almost four years, and her 
stay in Australian waters lasted nearly three, about eleven months of this period 
being spent in Port Jackson. After his return to England, Huxley redeemed 
bis promise to write to W. S. Macleay. His first letter is merely mentioned in 
the “Life.” But the second, dated November 9th, 1851, a long and very interest¬ 
ing letter, amounting to nearly six printed pages, is given almost in full. In 
this, he gives a detailed account of the scientific news of the day, and of his 
own work. Of himself he says—“Had the Sydney University been carried out 
as originally proposed, I should certainly have become a candidate for the 
Natural History Chair. I know no finer field for exertion for any naturalist 
than Sydney Harbour itself. Should such a Professorship be hereafter estab- 
lished, I trust you will jog the memory of my Australian friends in my behp.if. 
.... Believe me, 1 have not forgotten, nor ever shall forget, your kindness 
to me at a time when a little appreciation and encouragement were more grate¬ 
ful to me and of more service than they will perhaps ever be again. I have done 
my best to justify you. .... 1 send copies of all the papers I have published, 
with one exception, of whieh I have none separate. Of the Royal Society 
papers, I sent a doi:^k set. Will you be good enough to give one, with my 
kind regards and remembrimces to Br. Nicholson f .... I shall be very glad 
if you can find time to write” [“Life,” Vol. i., p. 132]. 

All that Huxley has to say about, or in his letter to, W. S. Macleay goee 
io rtiow that he was veiy favourably impressed by his friendly interoonrse with 
the Sydney naturalist; and very appreciative of the advice and help that toe 
latter was always ready to give. For it may be mentioned, toat there was no 
eci^tifio library for the naturalist on board the ship, though Captain Stanley 
bad asked, but in vain, lor some money to provide one. 

I regrot that the obituary notice of W. 8. Macleay in the “Reader,” which, 
I think, .was Huxley^s last tribute to his old friend, cannot be consulted in any of 
our libraries. 

-An interesting memento of Huxley’s intercourse with W. S, Macleay, 
among toe relics of the latter, is a pencil-sketch of a pelagic Tunicate {Appendi- 
cularia)f by W. S. Macleay, with the legend—“This animal, forming a RtiV be¬ 
tween Asoidia and Salpa, was found in Torres Straits by Mr. Huxley, who caught 
it in bis towing-utH:, swimming with the long, transparent tail.” Apparently the 
sketch was made from a specimen given to him by its captor. 

No complete narrative of the voyages of H.M.8. “Herald,” employed on 
Surveying Service in the South-Western Pacific, was published, and it is diffi¬ 
cult to follow the itinerary. But the “Herald” visited Sydney in 1358, md 
several times before and aftw this year. Surgeon Rayner was interested in, aafl 
i^ollected insects and other land-aunnals, but he did not publish any papers. 
After bis return to England, Mr. Adam White exhibited portion of Dr. Raynesr’s 
collection at a meeting of toe Entomological Society of London, on November 
4th, 186]. This exhibit included specimens from Aneiteum, New Hebrides and 
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Lord Howe Island. On hie visits to Klijwibeth Bay, Dr. Kayncr would liavo 
much to show to, and to diseuss with W., S. Macleay. Dr. Rayner was also a 
Iriend oli^William Maeleay, and used to accompany him on collecting excursions, 
as narrated later on. 

Dr. J. Denis Macdonald was interested in marine organisms, and the 
author of tliii’ty-five papers listed in the Royal Society’s Catalogue, and covering 
the period 1853-(>3. Some of these were sent home for publication while he was 
on the Australian Station. In one of them, ‘*On the Anatomy of Eur^bia 
Oaudichaudi/' he gives a synopsis of the Pterupoda, of which he says—“This 
table is advanced with a little more confidence, as it has benefited by the revising 
hand of Mr. W. S. Maeleay[Trans. Linn. Soc., xxii., p. 248, read Feb. 18th, 
1858]. The relics of W. 8. Maeleay include a water-colour sketch of the re- 
)narka})lc, |>elagic, footless slug, Phyllirhm Peronii, dascribed by Hr. Macdonald. 
This is signed a?id dated Septeml>er, 1864. lie, too, would have much to show% 
and to talk about, whenever the return of the ship to Sydney enabled him to visit 
Elizabeth Bay. 

Captain Denham, Dr. Rayner, and Dr. Macdonald wore elected Honorary 
(^irrespondents of the Australian Museum in July, 1857, as noted in Ethori<]ge’s 
History, wherein it is stated that—“All these gentlemen had performed excellent 
investigations in marine life, and tlie Museum gained much benefit thereby’’ 
(p. 385). 

Dr. W. Htimf)son, Naturalist on the TT.S.N. “Vincennes,” under the com¬ 
mand of fJaptain Jolm Rogers, visited Sydney, December 2()th, 1863, to January 
8th, 1864, and recorded his experiences, unpublished during his lifetime, but 
since published by Mr. 0. Hedley, F.L.S. [“The Australian Journal of Dr. W. 
Stimpson, Zoologist.” With an Introduction by C. Hedley, F.L.S. Journ. 
Proc. R. Soc. N.S. Wales, Vol. xlviii., p. 140, 3014], After visiting the Aus¬ 
tralian Museum, when Mr. Wall was Curator, on December 31st, 1853, Dr. 
Stimpson records that “we went to see Mr, fW. S,] Maclei-y, who lives in a 
large house, having extensive grounds, situated beyond the town of WooUooraoo- 
loo He treated us with kindnesS; and showed us his tine collection of insects, 
and the plants of his fine garden. He appeared to care little for marine inver- 
tebrata, and on t^ie whole 1 was not much interested by rny visit. He is a man of 
immense general information, having a remarkable memory, and is efpially 
versed in zoology and botany. He is now about 80 [? 60] years of age, and his 
working days ai’e over.” 

William Swainson seems to have visited Sydney about 1851 or 1853. But no 
particulars of his visit are available. He finally settled permanently in New 

Zealand. 

Hr, W. H. Harvey, the Algologist, on his world-wide quest for seaweeds, 
spent some time in Sydney, in May, 1866. On May 12th, he records—‘^Hwited 
Mr. [W. S.] Mclieay, the celebrated entomologist, and author of what is called 
“the circular system,” of which (once upon a time) T was an admirer. He has 
a fine house in a berttitiful park of sixty acres, all within the city of Sydney. 
He cultivates many rare trees, shrubs, and plants, and from his grounds there 
are charming prospects” [Memoir of W. H. Harvey. M.D., F.R.8., p. 201, 
1869.] 

The Austrian Frigate, “Novara,” on a circumnavigating cruisei visited Syd¬ 
ney in 1858, remaining from November 6th to December 7th. The historian 
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of the expeditioB, Br. KiktI BohenseT; —[p* 14] . , , • ^*Amoag the««- 
cursionw in the immediate mighbcHiyliood of Sydney, we at once selaoiad a viait 
to tile well-known naturaliat, Mr, [W. 8.] Macleay, who reaidea at a^^eautiM 
ewtate near Elizabeth Bay. In his beautiful garden, one sees the moat intereating 
plants oi! Australia side by side with splendid specimens from all other parts of 
the world. A stroll through the extensive grounds derives a double interest 
when in company with it» highly-cultivated proprietor, and we are the more 
grateful for this good fortune, as the venerable old gentleman [flet 8(1] lives in 
strict seelusion'’ [Narrative of the Circiiinnavigatioii of the Globe by the Austrian 
Frigate **Novera.” By Dr. Karl Scherzer, English Edition. Vol. iii., p. 16, 
1863]. 

Scientific or other friends of W. S. Mwdeay, who resided for some time 
or permanently in Australia, and of whom there are records or mementos of some 
kind, most of these forming part of the memorials of him, may next be men¬ 
tioned. These include, besides Dr. James Stuart, to whom reference has already 
been made—Mrs. J. S. Calvert (nSe Louisa Atkinson), Dn George BenneCt, 
Sev, W. B. Clarke, Sir WDJiam Denison, Hear-Admiral P, P. King, Dr. L, 
Leichhardt, Sir William Macarthur, Baron von Moeller, Sir Charles Nicholson, 
Mr. A. W. Scott and his acoompliahed daughters, Harriet (Mlrs, C, W, Mor¬ 
gan), and Helena (Mrs. Edward Fordc) of Ash island, Mr. Justiee Therry, 
Dr. John Vaughan Thompson, and the Rev. Dr. Woolls. Sir Thomas Mitchell and 
Sir Alfred Stephen are referred to in the extracts given from Roliert Lowe's 
biography. 

Mias Louisa Atkinson ^Mrs. J. S. Calvert) [1834-72] lived at ^^Ferahurst," 
Kiirrajong Heights, before her marriage, in 1870, She eolleeted plants for Dr. 
Wooite and Baron vcm Mueller, and many of them are recorded in the diaron'a 
^^Fragmenta," or in the ‘^Flora Australiensis.^' Mr. Maiden has given a bio¬ 
graphical notice and a portrait of this accomplished woman in his paper ^‘Recorrts 
of Austrsliaii Botanists—(a) General, (5) Now South Wales" [Joum. Proc; R. 
Soc, N.S, Wales, Vol. xlii., 1908, p. 83]. Miss Atkinson was also interested 
in ^Wegetable Caterpillars,'^ and corresponded with W. S. Macleay on the sufa- 
,iwt. In a letter to Miss Scott of Ash Island, dated July 23rd, 1861, referretl to 
again later on, W. S. Macleay wrote—“I know two species of that 

grow from the Choragiae of this Colony, and a Lady-friend of mine, who is a 
capital botanist, though no entomologist, is now preparing a work on thi» New 
Holland species of Sphaeria^ which she is studying in tlie coimtry/' The Lady- 
friend referred to was Miss Louisa Atkinson. Her visiting-card, and some 
‘*Notes on the Sphaeria and Grub,” written after a visit to Mount Tomah, in 
search of specimens, on April 22nd [year not given] are included among %m 
relies of W. S, Macleay. Miss Atkinson says in her Notes, that she and her 
oompanion dug up rJmnt eighteen vegetable caterpillars, but they were old ones, 
not in good condition, as no fresh ones seemed to have develop^ since her last 
researches. 

Most of W. 8. Maoteay's sdentifio friends in Sydney were members of 
the governing body of the Australian Mueeum. In those early days, when there 
was no scientific Society specially concerned with biology, the Colonial Museum, 
later the Australian Museum, was the rallying-ground for naturalists, especially 
those interested in zoology; and the Meetmgg of the Committee or of the Board 
brought them together and kept them in tourit. 
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Dr. Georjg^ Bennett (1804-63) |»aad two visits to Sydney as a»edieai o£ftoer 
of paH»enger-shij>8 iu 182^32. Finally he settled in Sydney in 1836, and began 
to praotiae medicine. Very soon after he became officially conneeted with the 
Colonial Museum, later the Australian Museum. His official record is: Director, 
Superintendent, Zoologist, Curator, previous to 1841, Hon. Secretary (1836?), 
July 1838-41, Committeeman (1836?) 1838-53, Elective Trustee, 1853-74 (Ether¬ 
idge). W, S. Maeleay was a Committeeman from 1841-53, and an Elective 
Trustee from 1863 until his resignation in 1802, on of ill-bealth. Both 

Dr.'Bennett and W. S. Macleay had known Professor Owen in London. 

There is a reference to Dr. Bennett in W. S. Mmdoay's letter to Miss 
Seott, quoted later on. There is no memento of him among the metuorials of 
W. S. Macleay. 

But the Society has some very intereating memorials of him, in the shape 
of valuable books, all with book-plates, purchased by the ('onncil, at the sale of 
his fine library, after his decease. One of these is J. D. HookerV “Flora Novae 
Zealandiae” being the second section of “The Botany of the Antarctic Voyage of 
H.M. Discovery Ships “Erebus^’ and “Terror,” 1839-43, &c.” This be 

the copy to which J. C. BidwilJ refers in a letter to Captain P, P. King, dated 
February 8th, 1846—“1 was much delighted at looking over the Flora Antarctuta 
at Dr. Bennett’s, not the less so ae I see that inj it I have credit done me for 
ray early discoveries in New Zealand” [Maiden, “Records of Australian Botanists,” 
p. 89]. Another scarce and valuable purchase was a set, complete except for 
one volume, of the Botanical Journals, in four suc(HJflsive scries, published by 
Sir William J. Hooker, 1830-67 (23 vols.). Four of the volumes of the la«t 

series, HookeFs London Journal of Botany, have original letters, from Sir W. 

J. Hooker to Dr. Bennett, pasted in at the front or hack, one in each volume. 
Tlie first, not dated, relates to Vegetable Ivory; the second, Noverabc?r 29th, 18^, 
is about the Eice-paper Plant; the third, November 27th, 1867, returns thanks 
for Macrozamia-seeds sent in salt-water, and reports that Dr. Harvey is working 
at Kew; and the fourth, June 1st, 1859, is an invitation to Kew Gardens, when 
Dr. Bennett was visiting England. 

The Rev. W. B. Clarke (1798-1878), M.A., F.K.S., F.O.B., the “Father 
of Australian Geology,” and W. S. Macleay attended the meeting of the British 
Aasociation for the Advancement of Sdenee at Liverpool, in 1837; and both ar¬ 
rived in Sydney in the same year, 1839. On his arrival, Mr, Clarke was ap¬ 

pointed to take charge of the King’s School, Parramatta; he was afterwards 
Rector of Willoughby, 1846-70. Ho very soon became intereste<l in the? Aus¬ 
tralian Museum, the record of his official eonnection therewith being—Secretary 
1839-41; Secretary and Curator, 1841-42; Committeeman, 1839-53; Elective Trus¬ 
tee, 1863-74 (Etheridge). The long association of Mr. Clarke and W. K. 
Macleay with the governing body of the Australian Museum provided them 
with abundant opportunities of meeting. 

There is but one letter to W. S, Macleay, dated from 8t. Leonards, 29th 
November* 1847, among his memorials, which begins—“Had not this blessed rain 
kept me at borne, to recruit after the fatigue of living till it came, I intended 
to call on you to talk over Turner’s Diprotodon. He has requested me to draw 
up a notice, to help him. I have done so, but with much misgiving; and I have 
put to it my initials, that no one ebe may be blamed if J am wrong. I have taken 
the Uberty of calling oil you to give the puWic a beneftt—I hope you will 
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‘honour the bill/'’ W. S. Macleay complied with the request by sending a long 
letter, “On the Bont^ brought to Sydney by Mr. Turner/' dated December 2nd, 
1847, to the Sydney Morning Herald. This, together with Mr. Clark&'s letter, 
and one by Dr. L, Leichhardt on the same subject, were afterwards republished 
by Mr. Clarke as an appendix to his Report, No. x. [Further Papers relative 
to the Discovery of Gold in Australia, p. 38, 1855]. 

Owen's original description of the genus DiprototUm was ba4?ed on a very 
in (Complete series of specimens, including a molar tooth, and portions of broken 
bones of various paifs of the skeleton. Turner's specimens were more complete, 
and included a shattered skull, which Mr. Wall of the Museum, with the co¬ 
operation of Mr. Clarke and Dr. Leichhardt, succeeded in putting together; this 
jneasured four feet in length from the frontal bone to the occiput. The pelvis 
was incomplete, and the marsupial bones were missing. "W. S. Macleay, in his 
lengthy account, gave the dental formula, compared it with that of other mar¬ 
supials, and discussed the relationship of Diprotodon. His conclusion was—“But 
this collection is above all interesting, as x)r(»ving the truth of Professor Owen's 
suggestion, that there formerly existed in the Australian wilds a marsupial 
Pachyderm, thus serving to complete that series of analogies which quadrupeds 
with marsupial bones bear to the several riasses of plot’ental mammalia.’ 

Turner's collection of bones was afterwards sold, sent to London, and 
subsef(uently described and figured by Professor Owen. 

Mr. Clarke conducted the burial service at the funeral of W. S. Macleay, 
on January 28th, 1866. An obituary notice appeared in the Sydney Morning 
Herald of January 30th. Jhe Rev. R. L. King, in his Presidential Address to 
the Entomological Society of New South Wales, refers to this as from the pen 
of an old friend. It is, I think, almost certain that it was written by Mr. 
Clarke, perhaps after consultation with William Macleay. Tt is much to be re- 
gretted that no “Life and Ijetters'’ of this eminent Australian pioneer in geology 
has been published. 

Sir William Denison, the Governor General, has recoj*ded two visits to W. 
S. Macleay, in his “Varieties of Vice-Regal Life.” Mr. Deas Thomson's position 
as Colonial Secretary was about to lapse, on the eve of the inauguration of 
Responsible Government; and the question for his Excellency to settle was, who 
should be asked to be Premier. Sir William, in a letter to Mr. Deas Thomson, 
dated January 15th, 1856, said [Vol. i., p. 332]—“I paid n visit to Mr. [W. 
S.] Macleay yesterday, and bad a long conversation with Idra on political matters, 
of which I give you the substance, as it will serve to show you the views enter¬ 
tained by a man like him, not actually engaged in the strife of party. 

In the first place, great anxiety was expressed that you should take the lead, and 
constitute the Government; it was said that all expected you to do so; that the 
Government would be placed in great difficulty without your knowledge and 

experience to keep things steady.The conclusion of the whole matter is, 

that I very much wish you to form a Government, and assist me in working out 
the experiment which is about to be made." Mr. Deas Thomson, however, could 
not see his way to accept the Governor's offer, Mr. Stuart Donoldsoq was sent 
for, and subsequently formed the first Ministry, Mr. Peas Thomson being ap¬ 
pointed President of the Legislative Council. 

On his second visit on February 6th, 1869, [Vol. i., p. 468] to show Mr. W. 
8. Macleay a tortoise sent to him by the Speaker of the Legislative Aasembly, 
Sir William saw the Stuart Drawings, as noted above. 
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Captain, afterwards Rear-Admiral Phillip Parker King (1793-1856) was an 
old friend of W. S, Matdeay. They had met in London before 1826. At ' 
Captain Kingfs re(|uest, W. S. Maeleay described the collection of Annulosa 
accumulated by the former, during his survey of the Inter-tropical and Western 
Coasts of Australia between the years 1818 and 1822 [Iving^H “Narrative,” V"ol. 
ii., Appendix, p. 438, 1827]. Captain King was a Ca)inmitteeman or a Trustee 
of the Colonial or Australian Museum for many years, tVorn 1836 onwards. 

Rear-Admiral King is another distinguished Austi’alian, bom in Norfolk 
Island, of whom, unfortunately, no “Life and Lettei’s” has been published. A 
very interesting biographical notice of this eminent man, by tlie late Mr. H. C. 
Russell, will be found in the First Report of the Australasian Association for the 
Advancement of Science (p. 48). In addition to what is therein stated, it may 
be pointed t)iit that Captain King became very interested \n /.otology during his 
survey of the Southern Coasts of South America, 182(l'3<). The Jesuits of some 
of his observations, dated July 8th, 1827, were sent to Mr. Vigors, wJio published 
them, under the title of “Extracts from a letter addressed by Captain Phillip 
Parker King, H.N., F.R.S. and L.S., to N. A. Vigors, Esq., on the Animals 
of the Straits of Magellan,” in the Zoological Journal, [ Vol. iii., pp. 422-432; 
VoL iv., pp. 91-105]. He w^as also the joint autiior of another jjaper, “De¬ 
scription of the Cirrhi|>e(la, Conchifera and Mollusca, in a collection I’ormed by 
the Officers of ILM.S. Adventure and Beagle employed between the years 1826 
and 1830 in surveying the Southern Coa.sts of South Ameru^a, including the 
Straits of Magalhaens and the Coast of Tierra del Euego. By (Captain Phillip P. 
King, R.N., F.R.S., &c., assisted by W. J. Broderip, Esq., F.R.S., &c.” This 
paper likewise was published in the Zoological Journal, Vol. v., p. 332, 1835. 

The existence of these papers helps to explain why, like W. S. Maeleay, 

Captain King visited the “Erebus” in Port Jackson, to see Dr. ,1. D. Hooker^s 

Southern collections, and his drawings of sea-animals, as already mentioned. He 
also contributed an article on “The Antarctic Expedition of Discovery” to the 
Sydney Herald of August 19th, 1841, a fortnight after the “Erebus” and “Terror” 
sailed from Port Jackson for New Zealand. This gives an account of the doings 
of the Expedition up to the time of its arrival in Port Jackson. A repnnt of 
this article, no doubt presented to W. S. Maeleay by the writer, is included 
among the memorials of the former. 

Another interesting relic is portion of a letter from Captain King to VV. S. 
Maeleay, dated June 4th, 1842. The address is not mentioned, but it would be 
Tahlee, Port Stephens, where Captain King resided from 1839-48, and then re¬ 
moved to Sydney. The writer says—“I have found here to-day a sp. of Latr. 

genus Mictym running on the sand at low tide. The above [a pencil-sketch of 
a crab] is, no doubt, a bad resemblance, but it will serve to show nearly what 
it is, and whether it is of use to your collection. The carapace is a dull blue, 
and the sides a yellow fawn colour. I believe T am right in assigning it to 
Latreille^s genus MicUjri$. I have him in spirits, at your disposal, if wanted.” 

Other interesting relics are three rare pamphlets, being the first, second, and 
fourth of the series mentioned by Mr. Russell as printed at Captain King^s own 
private printing-press, when he resided at Tahlee. These relate to the specific 
gravity of sea-water, and to meteorological or astronomical observations. W. S. 
Macleay's three copies have inscriptions by the author. 



me$mi3rT*« ai^smbss. 


m 


A very interestixig memecto of Oi^tain Kiug^ in the Bedety^e library^ is the 
eopy of J. D. Hooker’e ^^Flora Aatapetica’^ being Beetion i. of ^*Tb© Botany of 
the Antaretie Voyage/' iaecribed aad presented to him by the autlior. This was 
aabsequeiitiy handed over to his ddest son^ Phillip GidWy King, who genarously 
gave it to tlie Society in 1882, when the (kmneil was trying to i^eplaoe tte original 
library destfijy^i^i in the Oarclen Paiaee Fii«. 

The Honourable PhUlip Oidley King, M.L.€*, (1817-1804) was an Original 
Member of the Society, and, for six years, a Member of the Gouncil. An 
obituary notice of him, wliich includes his own account of his experiences aa 
cabin-mate of Cliarles Darwin on tlie voyage of the **Beagle,” and as his com¬ 
panion on some of Darwin's latid^xcursions, will be found in the Sodety's Pro- 
ecediags, 1805, p, 5. Darwin paid a visit to Captain King, at ‘^Dunheved," St. 
Mary's, on his return-journey from Bathurst, in January, 1836, 

Hie Rev. Robert Lethbridge King, second son of Rear-Admiral King, was a 
valued friend and correspondent of both W. S. Macleay, and William Macleay; 
and a keen entomologist. The memorials of W. S. Macleay include an excellent 
pendl-aketch by Mr. King, of a remarkable Pselaphid beetle, initialled, and 
dated, Parramatta, April 4, 1856; and a very interesting letter dated July 28th, 
1869, in which Mr, King says^'^I send you a sketch in pen-mid-ink [on p. 3 of 
the letter] of two ferns in my friend, Mr, WooUs' herbarium: Do you reoogniae 
them as South Sea Islandersf I should be very giad to introduce Mr. W. to 
you, that be might have a look over your garden. He is taking a very great 
intei^ in the science, and has a good knowledge of our Parramatta ferns. I 
think a trip to Elusabeth JBay would encourage him—if you will allow me to 
antroduce him. I have had the Ewsalyptm fflohulus (1 think) in flower in my 
garden. Qen. Maearthur gave me a small plant 2 years ago. It is now 12ft. 
I think I wrote you before of the eUange of leaf—from sessile and amplexieaul, 
and opposite, to peduncled (t) and alternate.” Dr. Woolls was duly introdueed, 
and became W. S. Macleay's friend and correspondent. 

In Mr. King's paper on Pselapbidae, in the Trans, Bnt, Hoc. K.S. Wales 
IVol. i., p, 54), he described several species from specimens found by W. S. 
Meu^ay in his garden at Elaaabetb Bay, and acknowledges his indebtedness for 
them. He mentions also that he bad found a single sperimen of cme of them 
on the sea-beach in the same locality. 

Dr. Leichhardt preswited some inse(^t» to W. S. Macleay, as mentioned in 
one of William Maoleay's papers. Bnt this is all the available informatioii 
about their intercourse. 

Sir William Maearthur (1800-82) of Camden was a friend of all the 
Macleays. He exchanged plants with Alexander Macleay, and afterwards with 
W. S, Macleay. He waa a neighbour of Gfeorge Marieay at Brownlow Hill, for 
more than thirty-one years. Both of them, as well as James Maearthur, and 
others, were Magistrates in the district of Camden and Narellan. He waa also 
a friend of William Madeay. Details of their friendship are given later. Sir 
William Maearthur waa an Original Member and the first Vice-Presidetit of our 
Society. Captain Arthur Onslow, R.N., grandson, on his mether's side, of 
Alexander Macleay, married the daughter of Janies Maearthur, of Canhden, b 1887. 

W. S. Macleay correeponded with Baron von Mueller, but tio letters are avail- 
able. The Baron, in the EucelyptograpHia, under E. FoeUtihian^, refers to seme re- 
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nurks by W. S. Madbay^ on the possible hybridisation ol Bocaiypts by birda. These 
must have been communicated by letter to the Baron; as I eatmoi Inil any 
aoee to the subject by W. B. Maelaay in print. The remaiics are quoted^ with 
comments^ by Dr. Woolls, in his ^^Contribiition to the Flora of Australia” (p. 210), 
and in his ^^Leetures on the Vegetable Kin^pdom,” (p. 05). AjmI also by Mr. 
Maiden in his paper ^^On Hybridisatioii in the Genus EiuialyptuK'^ [Report of tlie 
Dunedin Aleeting Anst. Assoc. Adv. SciesMse, January, 1M04, p. 208]. Presenta- 
tioii*oapi(^ of some of tlie early numbers of the ^Fragmenta,” mid of the ^^Piants 
of Vietonaf” duly inacjribed, ai^ included in our series of memorials of W. 8. 

Madieay. 

Dr., afterwards Sir Charles Nicholson was a friend of all the Macloays. He 
came to Sydney in 1834, and practised medicine. He was elected Speaker of 
the Legislative Council on the retirenimt of Alexander Mm‘leay in 1846. He 
was also Chancellor of the University of Sydney. One of the extracts given 
above relates how Dr. Nicliolsou, as Speaker, sent the skull of the supposed 
Bunyip to W. S. Macieay. Ho is also menliouid in Huxley’s letter t4» W. S. 
Maeleay. 

A very iutei^'sting memento of Dr. Nkholsoti, included among the memorials, 
is a letter dated only May 15th [probably 1869, and written in Sydney] <o W. S. 
Maeleay, in which lie aays—speaking to you the other day ahoat the Native 
Bee, 1 mentioue<l a conversation [ had with a Mr. Lubbock [when Dr. Nicholson 
was on a visit to England, ia the previous year], who read a paper at the British 
Amociation on some subject connected with the eeon<»iny of the Bee, whi<4j, I 
believe, was regarded as one of the most original f^sniiys brought forward. I 
send you his pamphlet, which pray keep. 

“I shall be obliged if you can iutiinate to me how 1 <x>uld manage to proctnv) 

sfjccimens illustrative of Mr. Lubbock's favorite study.If you would 

also give me any information on the points referred to in the iuMM»iupanying note, 
1 could send it to him.” 

The accompanying note by John Lubbock, afterwards Lord Avebury, was 
written to Sir (Charles Nicholson, from London October 12th, 1868. At this time, 
LubbockV home was at High Elms, dose to Down, where Cliaries Darwin, whom 
Lubbock regarded as *‘htfi father in science,” resided from 1842 onwards. The 
note is aa follows— 

"My Dear Sir Charles, 

“If I remember right you tdd me on tliat pleasant afternoon we spent at 
Codcridge, that the Wild be© of Australia has a sting without barbs, and that it 
k being exterminated by the Common Hive Bee. 

“Since then, these two facts struck me n« being very intei^sting, and I there¬ 
for© repeated them to Mr. Darwm, saying, at the san»e time, that I was not quite 
certain whether I bad understood you correctly. 

“Mr. Darwin has asked [me] to write to you, and enquire whether my 
memory is correct, and if so whether you would kindly allow him to mention the 
facts, giving yon as bis authority. 

“He would also like to know in what districts especially this dcatniction of 
the Australian bee is taking place; and whether it is effected by the Hive bee 
actually attacking the Anatra^ apeeies, or, as Mr. Darwin presumes to be the 
eaae, by the appropiiatkm by the Hive Bee of so much food that too little i« left 
for the Abonginal species. 
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“Mr. Darwin would also be very much obliged if you could send him a few 
specimens of the latter. 

“1 hope you will excuse tbe trouble 1 am giving you, and believe me, dear 
Sir Charles, Yours very truly, John Lubbock/’ 

W. S. Macleay, doubtless, did his best to answer these questions. He could 
possibly have answered the flrst one, and could have supplied specimens of native 
bees. But the second one was probably unanswerable, for lack of information. 
Hive bees arc said to have been introduced at Sydney, about 1.822, and at Bathurst 
in 1839 and 1842, as mentioned in Henniker Heaton’s “Australian Dictionary of 
Dates” (p. 39). 1 commend both Lubbock’s tpiestions to the notice of Members, 

us worthy of modem investigation. 

Sir Charles Nicholson was a Trustee of the Australian Museum for some 
years. Both he and W. S. Macleay, together with J. H. Plunkett, as Chair¬ 
man, were the (^mmissioners of National Education in Sydney, in 1848. There 
is, among the relics of W. 8. Macleay, his copy of the “Regulations and Direc* 
tions to be attended to in making application to the Commissioners of National 
Education, for and towards tbe building of School Houses or for the support of 
Schools.” These signed by the three CommissionetH, as above, were issued, with 
a preface, dated May lOtli, 1848. by tbe ("olonial Secretary, E. Deas Thomson. 

Alexander Walter Scott (1800-83), and his accomplished daughters, Harriet 
(Mrs. Cosby W. Morgan) and Helena (Mrs. Edward Forde), lived for a number 
of years at Ash Island, Hunter River, but removed to Sydney about 1862. They 
were the authors of that most meritorious work “Australian Lepidoptera and their 
Transformations, drawn froTji tbe Life by Harriet and Helena Scott, with De¬ 
scriptions, General and Systematic, by A. W. Scott, M.A., Ash Island, Hunter 
River, New South Wales.” of which Vol. i., comprising Parts i.-iii., was pub¬ 
lished in London in 1864. Vol. ii., Parts i.-iv., with an amended title, was pub¬ 
lished in Sydney, in 1890-93, by the Trustees of the Australian Mtiseum, who 
had purchased the unpublished matter, after the death of Mr. Scott in 1883. The 
second and last volume was edited and revised by Arthur Sidney Olliff and 
Helena Forde. 

The Scotts were friends and correspondents of W. S. Macleay. and there 
are several acknowledgments of advice and help, in regard to literature, to him 
in the first volume. He was greatly interested in their work, not only for its 
intmsic merit, but because they were continuing from a more modern standpoint 
tbe investigations begun by J. W. Lewin, in his “T^epidopterous Insects of New 
South Wales” (1806), and also because they were illustrating the life-histories 
of some of the Lepidoptera described by him. in 1827, from Captain P. P. King’s 
Australian collection. 

The only original, unpublished letter written by W. R. Macleay, that 1 have 
seen, is one to Miss Scott, dated July 23rd, 1861. For this, 1 am indebted te 
the thoughtfulness and kindness of tbe late Mrs. M. A. J. Shaw, cousin and 
residuary legatee of the late Mrs. Forde. The purport of this letter, of four 
closely written pages, is explained by the concluding words, “T have now told yoU 
pretty well all I know about C^mragia/^ 

Up to this time, four species of the genus had been described and re-described 
by Lewin and various European entomologists, but the synonymy was involved 
and complicated. Miss Scott had obtained a fifth species, which she thought, was 
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riew, but had not the necessary literature at band to enable her to settle the point. 
She, therefore, appealed to W. S. Macleay for his advice, and the letter is his 
reply. After explaining the charaeteristies and synonymy of the four known 
species, the letter proceeds—“You have got a new and hfth species under the 
name of C. Hamsayi Kamsay Mss.; and my cousin has given me the V of another 
quite new and sixth species from King Georgo^s Sound, under tlie name of Char ay ia 
scripta, Macleay Junr. Mss. It has the silver spots like lettei*s, and small instead 
of being large and round as in C, Bamsayi. My cousin will, 1 am sure, be happy 
to show you cf.?. larva and chrysalis of this K. G. Sound spe<ues.' tic has the 
larvae now alive in the roots of a Leptospermum.” 

Mr. Scott afterw'ards contributed a monograph “On the genus Charagia of 
Walker,” at a Meeting of the Entomological Society of New Smith Wales, held 
on September ^2nd, 1807, in which he described lour new species, including C. 
Hamaayii and C, scripta [Trans., Vol. ii., p. 25]. 

The letter continues—“The larvae of all the s]iecies of Cliaragia, when they 
die in the earth, give forth different species of a fungus called Sphaeria. At 
least the Sphacria Boberti [Robertsti] of Hooker, a well-known species which 
proceeds from C\ rnreacenSf is altogether different from the Sphaeria Atkinsonae 
Macleay Mss. of this Colony. Indeed, I know two species of Sphaeria that grow 
from the Charagiae of tliis Colony, and a Lady-friend of mine, who is a capital 
botanist, though no entomologist, is now^ preparing a work on tlie New Holland 
species of Sphaeria^ which she is studying in the country. Dr. Bennett ia quite 
wrong, as I told him, in thinking that it was the Sphaeria Boberti the New 

Zealand species] which you found at Ash Island, It must have been some other 
species, and you had better let me see it.” 

The belief here expressed that the lignivorous larvae of the species of Charagia, 
which live in the tunnels excavated by tliem in the stems and branches of Banksia 
and other shrubs, were victimised by the fungus Sphaeria or Cordyceps, though 
generally accepted at that time, was incorrect. Mr. Scott, in 1864, showed that 
it was the root-feeding caterpillars of species of Piehut, etc., which pass some time 
underground, that serve as the hosts of Cordyceps. This wa.s pointed out in the 
late Mr. A. S. Olliff's paper on ‘‘Australian Entomophytes,” in the Agricultural 
Gazette of N.S. Wales for June, 1895. One of the two species from Mount 
Tomah, in which Miss Atkinson was interested, is therein described as Cordyceps 
Selkirki, sp.n., the other being identified as C, Gunnii Berkeley. But the host 
of the species from Ash Island, described as (\ scottianiis, was sliowTi to be the 
larva of a Lucanid beetle. 

The memorials of W. S, Macdeay include fourteen beautiful water-colour 
drawings—seven of Ash Island spiders, six of Lepidoptcru, and one of the Vege¬ 
table Caterpillar found by them; and one pen-and-ink sketch of two species of 
Ticks. The drawings were all done by one or other of the sisters, most of them 
by Helena. They are nearly all signed, or initialled, and dated, and were done 
during the period 1852-64. With the exception of two dated Sydney, 1864, the 
others were done at Ash Island, These were sent from time to time to W. S. 
Macleay by the Misses Scott, They were carefully treasured, and are as fresh 
almost as when they were done. The letter quoted above is, unfortunately, the 
only one that has been preaerved. 

I had the pleasure of knowing Mrs. Forde during the later years of her life. 



920 

Sbe was a very gifted wimiHr iatereeiad in acienee^ md wtUi a mewary 

veil 6t<H'ed witt reooUeetioMie of <dd Umm . 1 regret now tbat I dyid not onk ker 

to l^ye nie some notes of ber reammemem of W. Mveieiir. Bke told me 
tJmi wben living at Ash blandf her sister and she used to come to Sydney for 
periodical holidays ^ thett W. S. Maoleay used always to invite iham to Elizabeth 
Bay; and, heonvie they wmse mterested in entomology, that he used to take delight 
in showing them the most attraotiye and beautiful specimens in his oidbiaets. 

We have poitraits of Mr. Scott, and of Mrs. Fordo, but X have not been 
able to get one of Mrs. Morgan. Mrs. Fordo, the last of the family, died on 
November 24th, 1910, at Parramatta^ at the advanced age of nearly fourscore. An 
obituary notice of hmr, with refm'eneee to her sister, will be found in the Boriety^s 
Proceo^gs, 1911, p- 0. 

Mr. Juatlee Tberzy <1900^74), of the Supreme Court of South Wales 
(1846-59), author of ^^BeminiscenceR of Thirty Years' Residence in New South 
Wales and Vietoria^^ (1863), thus refers to W. 8. Macleay, in hie book (p. 36). 
—On a slope at the eastern [f southern] side of a very snug little bay, with a 
lawn of Ent^h meadow«like verdure in front, stands the maintion of Mr. W. 
fBf] McLeay^-a namn known to Europe for the scientide acquirements of ihi 
oecupant. As a botanist and entozBologist, he h<dds a place in the foimost rank. 
There, to the friends who visit hun he pours forth, with a memory quite astonish¬ 
ing, the stores of a varied and eatefistve knowledge from his encyclopaedic mtad. 
Those who have the good fortune to know this aeeomplishad scholar, viU, like the 
writer, regard their visits to Elizabeth Bay smongat the most agreeable reminis- 
eenees of New Boutb Walesj^’’ Some ^preeiative references to Alexander Maeleay 
are also contained in this book. 

Among the memorials of W. B. Marleay tiiere h a pamphlet, inscribed by 
the aatbor, entitled '^iietter to tlie Kiglit Hon. W. E. Gladstone, M.P.; with the 
Addnaas to the Jury by His Honor Mr. Justice Therry at the Opening of the 
First Circuit Court, at Brisbane, Mozwton Bay, May 13, 1859; and his Bpeeeb at 
the Dinner given to the Judge and Members of the Circuit, by tbe Magistracy 
and Gentry of the District^ (8vo, Bydney, 1850). 

Dr. John Vaughan Thompson (1779-1847) waR appointed Deputy Inspector* 
General of Hospitals in Sidney on April 1st, 1836. His name appears among 
tboae of the gentlemien appointed ^'A Committee of Buperintendenee of the Aiis* 
tralian Museum and Botimical Garden,'^ on June 14th, 1836, as printed in the 
Sydney Gazette. Dr. Thompson was a distinguished zoologist. He was an army 
surgeon, who, when stationed at Cork, in 1830, took to the study ef marine Im* 
vertebrata by the aid of the microsenpe. ‘^Thompson made three great discoveries, 
which seem to have fallen in his way in the most natural and simple maimer, but 
must be regarded really as the outcome of extraordinary genius. He showed that 
the organismi like Flu&fra are not by droid Polyps, but of a more complex stme- 
tar® resembling MoUosea, and he gave them the name Tolyzoa.^ He diaaoverad 
Hie Pent^emms rntroymuB, and shewed that it was the larvM form of the Feather** 
Star Aniedon (C<aiMitala).' H* ap»et Cuvier's retention of the Cinripedes anmng 
MoUusea, imd bis subaequant tmtment of them as an isolated claas, by sbowjng 
that they begin life as fraw-ewimming Crustacea identiea] with the young fanna 
of other Crustacea.” [Ray Lankester, "The History and Beope pf Ecology, p* 
335, in bis vohiine enttM ^Tbe Advaneement of Bcience; Oecaaional Essays and 
Addressee,” London, 18001. 
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The rcuults of the three researches mentioned, were published sepantiely by 
the author, with the title *‘55oological Kesearches and lllufitrations; or Natural 
History of nondescript or imperfectly known Animals, in a series of Memoirs, 
illustrated by numerous figures.’^ Five Memoirs at least won» published at Cork 
about 1830 or later. The memorials of W. S. Macleay include four of these, 
the Hist on© bearii^ the inscription S. McLeay, Esquire, with the Author's 
Compliments.” The others are without covers. 

W. 8. Macleay appreciatively refers at length to Thompson's ol^ervations on 
CrustaeeouH animals in the second portion of the "Aniiulosa of South Africa,” *K)n 
the Brachyurous Decapod Crustacea,” p. 53. In a footnote he says—*^he credit 
of confirming Thompson's observations belongs to my friend Captain Ducane [Du 
Cane], H.N., who has made at Southampton most interesting observations on the 
Metamorphosis of Crustacea, which I trust he will soon give to the Public” [as he 
did, in Ann. Mag. Nat. Hist., 1839]. Among the memorials of W. S. Macleay, 
thero is a sketch of two larval shrimps, signed ^‘C, D. C., Southampton, April 30th, 
1838,” sent to him by his friend. 

After Dr. J. V. Tliompson came to Sydney in 1836, tliere is no retiord of any 
interest, on his part, in the Port Jackson fauna. He was the author of numerous 
papers, of which nineteen, not including the ^^Zoological Researches,” are listed 
in the Royal Society's Catalogue. The last four were apparently written in 
Sydney, but published in India, Agric. Soc. Journal, Vols. i., ii., iv., 1842-45. 
These relate to the culture of cotton and sugar-cane. The Journal containing 
them is not to be found in Sydney libraries. 

Dr. Thompson was known to Alexander Maideay as a contributor of papers 
to, and a Fellow of, the Linnean Society as early as 1808. He was also the donor 
of seeds of Cotton to A. Macleay in Sydney, as shown in the Seed-lmok. 
Though often mentioned in text-books, I have never seen any reference to Dr, 
Thompson as a distinguished zoologist resident in Sydney, in any Australian 
puhlicatioD. He died in Sydney in 1847. The following brief obituary notice 
appeared in the Sydney Morning Herald on January 26th. -**At his residence, 
Liverpool Street, Sydney, on Thursday 21 st instant, John Vaughan Thompson, 
Es(|., for several years Deputy Inspector General of Hospitals in New ^uth 
Wales [1836-44], in his 63rd year, after Idng-continned illness—distinguished for 
his aoquirementa in zoology and botany—^possessing talents of no common order— 
and estimable in every relative duty of life—be i» deeply lamented by his aflFlicted 
family, to whom his loss is irreparable.” 

Dr. J. F. Watson, in his **Hiirtary of the Sydney Hospital, 1811-1911” says 
that Dr. Thompson was an unsuccessful adminiKtrator, and that he was super¬ 
seded in 1844. This need not obscure his fine record of work, as given in the 
National Dictionary of Biography. 

The Rev, Dr. Woolls (1814-1893), referred to as Mr. Woolls in the Kev. 
B. L. Kings letter to W. 8. Macleay, in 1859, had not been ordained to Holy 
Orders at that time. The introduction to W. 8. Madeay, suggested by Mr. 
ICing, wa« duly made, and thereafter they frequwitly corresponded, and Dr, 
Woolls paid visits. ITiere are several references to W. 8. Macleay in Dr, 
Woolls' two booki^. One of them records the fact that W. 8. Macleay had 
ecdlected BefUtrobium near Brownlow Hill, growing on the swamp- 

oak; and another that he believed that Cor^santhes hiealeaYata had been found 
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near Sydney tliough Dr. WooUs had not succeeded in finding it. It wus also 
through Dr. WooUs, probably, that Miss Atkinson came to know W. S. Macleay. 
There are many references to her in Dr. Woolls^ two books; as there are also to 
the Misses Scott, as well as a chapter in one of them on **The Botany of Ash 
Island." 

The writer of the Obituary Notice of Mr. W. S. Macleay, whicli appeared 
in the Sydney Morning Herald^ probably the Rev. W. B. Clarke, says that he 
was the life and soul of the Museum. But I have no information about his asso¬ 
ciation with the Australian Museum, whicdi will enable me to add to what is 
given in Btheridge^s article, ^The Australian Museum: Fragments of its Early 
History,” namely—“For twenty years or more, that eminent Naturalist, William 
Sharp Macleay, gave his best energies to the welfare of the Institution, ("om- 
mitteeman from 1841 to 1853, Elective Trustee from 1853 onwards, ill-health 
compelled him to resign in January 1862. The Board presented him with an ad¬ 
dress,” a copy of which is given (Records of the Australian Museum, Vol. xii,, 
No, 12, p. 394, 1919]. But we have some interesting relies of his connection 
with the Museum. Thest* include his father's copy of the now rare *^Catalogue 
of the Specimens of Natural Hisior>' and Miscellaneous Curiosities deposited in 
the Australian Museum,” compiled by the Secretary, (leorge Bennett, F.Ij.S., 
and published in 1837. Tliis wai* apparently iin official copy, as it is imscribod, 
not in his own handwriting, “Alex. McLeay, Esq.” It was subsequently corrected, 
supplemented, and brought up to date, in so far as it relates to mammals and 
birds, by W. S. Macleay, the alterations and additions being in his handwriting. 
Charles Coxen, of Yarrundi, donor of many specimens recorded in the Catalogue, 
was John Gould^s brother-in-law. Other relics arc three letters about scientific 
or Museum matters from three successive officers, S. R. Pittard, G. P, Angas, 
and G, Krefft, the first and last Curators, and the second, Secretary for some time* 

Of W. S. Macleay's declining days, Lowe’s biographer says—“In 1865 
owmrred two events which, although hardly unexpected, were in their different 
ways and degrees a source of sorrow to Robert Lowe. These w^ere the death of 
his much-valued Australian friend, William Sharpe Macleay, and that of his great 
political chief, Lord Palmerston. Lowe had kept up an intermittent corresptmd- 
ence with Macleay ever since he left Sydney, but latterly it bad become painfully 
evident to him that the quaint old philosopher of Elizabeth Bay was fast de¬ 
clining. He had, indeed, received warning from others that the death of his old 
friend was impending” [Tol. ii., p. 236]. 

W. S, Macleay^8 last letter to Robert Lowe was dated, Elizabeth Bay, 21 
September, 1864, In this, the writer said, concerning himself-^^As to my health, 
it romaina in statu quo; although I think that I am getting on the whole weaker. 
At times I am quite prostrated, and at times I am again more lively, I never 
was what you would call a decided beauty; hut if you were to see me now, you 
would not know the ugly, lanky, thin, scraggy, toothless individual who is now 
writing to assure you that the immaterial part of him remains still the same, 
and that it has no friends on earth to which it is more attached than to you 
and your sensible, kind lady. So I subscribe myself ever, Your most affectionate 
friend, W. 8. Macleay*" [Vol. iL, p. 234] 

Death ended hie sufferings on January 26th, 1865, in his seventy-third year. 
An obituary notice appeared in the Sydney Morning Herald of 30th January. 
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The Rev. R, L. King, in his Presidential Address to the Entoinological Society 
of New South Wales, on January 30th, 1865 [Trans. Ent. Soe. N.S. Woles, Vol. 
i.i p. xliii.] quotes extensively from the notice referred to, and also supplements 
it. He refers to it as “from the pen of an old friend^^—probably the Rev. W. 
B. Clarke, written perhaps, after consultation with William Macleay. 

The cenotaph to his memory in St. James* Church, is above that in memory 
of his sister, Mrs, Harrington; but rather too high for close scrutiny. Below a 
medallion-portrait, head and shoulders, side-viw, is the tersely appropriate in¬ 
scription :— 

GULIELMUS SHARP MACLEAV. 

NATURAE INDAOATOR INDEFE.SSUS 
INTEHPRESQUE ERUDITUS ACUTISBIMUSgUK. 

VIXTT AN NOB LXXII. DEOESftIT DIE XXVI. 

JAN. A.n. MDOCCEXV. 

It is, I think, a reasonable conclusion that the marble port ion, with: the por¬ 
trait and inscription, was prepared in England, brought out by George Macleay, 
and its erection arranged for while he was revisiting Australia between 1860 and 
1874. In that case, it is also a reasonable supposition that the inscription was 
drawn up by Robert Lowe at Gteorge Macleay’s request. 

By several writers, W. S. Macleay, in his later years in Australia, is spoken 
of as a recluse. An explanation of what this was intended to mean, is not hard 
to find. He was naturally reserved; and his life in Cuba must have been rather 
a lonely one, as he could have had but few English friends, who shared his tastes 
and interests. This would lead to habits of self-dependedce, and to his finding 
recreation and solace in his books, in his scientific work and collecting, and in his 
garden and culture of orchids. The tropica] climate prejudicially affected his 
health, and seems to have prematurely aged him, as is evident from the remarks 
of Dr. Stimpson and Dr. Scherzer, quoted above. Long before the onset of 
diabetes, wliich caused his last lingering illness, he suffered from gout; and, no 
doubt, like Adam Sedgwick, the geologist, an<l other sufferers from this complaint, 
he foun<i that gout was not conducive to amiability. But: his friendship with 
Lowe, Huxley, and others shows that he was no misanthrope or liermit, when the 
environment was congenial. There is abundant evidence also that, as some have 
testified, he was always ready to advise and help those who were genuinely in¬ 
terested in science, and sought his assistance in a proper manner. W. 8. Macleay 
did not marry. 

W. S. Macleay's collection, ^ he brought it to Australia in 1839, comprised 
the specimens left with him by his father for stu<ly; what he may have colle<;ted 
or obtained by exchange or gift in Cuba, or at Philadelphia and the other ports 
of call on the outward and homeward voyages; and what he may have acquired 
in England, after his return, by exchange or otherwise; and especially Vorreaux’s 
South African collection of insects, which he purchased- Details t)t what he 
added to his collection after he came to Australia are not available. Sir William 
Macleay, in writing to the Chancellor of tlie University of Sydney in 1874, said 
that the joint collections of A. and W. S. Macleay amounted to 480 drawers, 
and his own to 320 drawers. But in addition to the specimens in the cabinets, 
there were a number of dry specimens on shelves. These are referred to later. 
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8iit Gbobos Macusay, K.C.M.G.^ F.L.B. 

Third sou of Alexand«r Maokay^ born in London in 1609^ edncaiad at West- 
minster, resident iti Australia for more tlian thirty years, removed to England in 
1859, died at Mentone, June 26th, 1891. 

George Maeleay came out to Australia with his father, or soon after, but 1 
am not sure which. He and his younger brother James were in eharge of their 
father's property at Brownlow Hill and the fafin at Glendarewel attached to it, 
near Camden, in 1829. The first record of George in print is as the companion 
of Captain Charles Sturt on his “Expedition down the Morumbidgee and Murray 
Rivers in 182U-30.'' The details of this adventurous undertaking were given in an 
“Official Report to the Colonial Government,” which appeared in the Sydney 
Gazette in May 1830; and more fully in Sturt's Narrative of the Expedition, 
published in Loudon in 1833, second edition 1834, as the second volume of the 
work entitled “Two Expeditions into the Interior of Southern Australia. 1828-31." 
The first volume gives the account of the expedition which i-esulted in the dis¬ 
covery of the Darling, in 1829. 

Sturt, in his Narrative, speaks in the Iiighest terms of Macleay. He men¬ 
tions “the generous feelings that had prompted McLeay to participate in every 
danger with me"; and, “it was sufficiently evident to me, that the men were too 
much exhausted to perform the task that was before them without assistance [on 
the retium-journey against the stream], and that it would be neceesarj' both for 
McLeay and myself to take our share of labour at the oars. The cheerfulness 
and satisfaction that my young friend evinced at the opportunity that was thus 
afforded him of making himself useful, and of relieving those under him from 
some portion of their toil, at the same time that they increased my sincere esteem 
for him, were nothing more than what I expected from one who had endeavoured 
by every means in his power to contribute to the success of that ent0ri>ri8e upon 
which he had embarked." 

Their association during this adventurous excursion was the beginning of a 
warm and lifelong friendship. Sturt's home for some years was at Bargo Brush, 
and afterwards at Varroville near Liverpool, so that their neighbourly intercourse 
continued. From 1839-53 he resided in South Australia, and then returned to 
England, where he and Macleay renewed their friendship. 

Mrs. Napier Geoig© Sturt's biography of her father-in-law, “Life of Charles 
Sturt, sometime Captain 39th Regiment, and Australian Explorer" (London, 
1899) gives numerous extracts from Sturt's letters to Macleay. The last of them, 
dated June 8th, 1869, was a sympathetic reply to one from his friend, announcing 
the serious illness of his wife, who suffered from bronchitic trouble, and that 
alarming symptoms hod supervened. Sturt died peacefully, while he was alone, 
eight days later, on June 16th, Mrs. George Macleay died shortly after. 

Another early notice of George Macleay and his brother James, is given in a 
recently published, most interesting book, “Home Early Records of tlie Macarthurs 
of Camden. Edited by Sibella Macartbur Onslow" (1914), In a letter dated 
Camden, December 27th, 1830, written by Mrs. John Macarthur to her eldest 
son, Edward, then in England, she narrates how two expected visitors, friends of 
her son, lost their way, were ont in the bush all night in pouring rain, and— 
“in the morning they made their way to the abode of the young MeLeays [Brown- 
low Hill]-—apropos, these youiig McLeays are very agreeable neighbours of Wy* 
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hwoir-^they oome h«re fi^eqneitUy—having been well educated and imlljr are well 
condocte^-^tively and eonvetBatit^ with tile manners of the times; their mmtty 
tends to enliven the atmosphere around Camden, where the topics of the day am 
brought forward in an agreeable manner—from their fatlierV situation as Colonial 
Secretary and the correB|nmdeii«e with their sisters—they liear early of all Eng¬ 
lish intelligence^’ (p. 402). Reference is also made to SttrrCs expedition^ the 
members of which had returned to Sydney a few months before the letter was 
written. She also adds that “the younger brother, James, is going an interesting 
voyage—The Comet a King’s ship sails from here to Pitcairn Island for the pur¬ 
pose of removing the Islanders to Oiidieite—Mr. James McLeay and Oapt* WaJ- 
.pole of the 39th go in the Comet as a httle voyage of curiosity’and amusement. 

if James went in the “Comet/’ returned again to Sydney, because he was 
still at Brownlow Hill at the time of Mr. Backhouse’s visit in 1330, as already 
mentioned. He did eventually go baek to England, entered the Foreign Offiog, 
was Secretary and Eegpstrar to the mixed British an<i Portuguese CommiBihon 
for the Suppression of the Slave Trade at the Catpe of flood Hope (1843-68), 
and died in London in October, 1892, aged 81 years. 

George Macleay was about eleven years older than his ooixsin William. They 
were always great friend, and corresponded os long as both were alive and well. 
They were elected to Parliament in the same year, 1854, George as Member for 
the Murrumbidgee in the Legislative Council, afterwards the Ijcgislative Assembly, 
when a Constitution was granted in 1865; and William as the Member for the 
Lachlan and Lower Darling. After George’s remm^al to England in I859» 
Willitun succeeded him as Member for the Murrumbidgee. 

The list of gentlemen appointed “A Committee of Superintendence of the 
Australian Museum and Botanical Garden/’ dated June 1836, and pub¬ 

lished in the Government Gaaette, 1836, includes the name of George Macleay. 
Later on, he became an Elective Trustee. There are a number of references to 
him, in that capacity, in Etheridge’s History. In February^ 2869, he resigned, 
in cou8e(]Ucnce of his removal to England. “On March 3rd, 1859, a resolution 
was passed commissioning George Macleay, in conjunction with Professor OWen, 
to select a suitable person,” as Curator, iff succession to Mr. Wall, who had re¬ 
tired. This resulted in the appointment of Mr. S. R. Pittard, M.R.C.S., 
who took up his duties in February, 1860. 

George Macleay, being then young, was one of the few Members of the 
Committee of 2836, who was not a Fellow of the Linnean Society. It is very 
iffteresting to note how punctilious Alexander Macleay was in enlisting the co¬ 
operation of all the available old “Linneane”—to use an expression once em^ 
ployed by Mr. Bentham^—in carrying out scientific enterprises. 

He was elected F.L.8. on January 12th, 1860, soon after his return to Eng¬ 
land; and a Member of the Council on May 24th, 1864. His gift of hw father’s 
portrait of Kirby, and his MSS,, and correspondence, in 18W5; and his bequest of 
the hvmt of W. S. Macleay to the Society, have ah’eady been mentioned. 

George Madeay’s permmient home was in the country at Brownlow Hill, 
near Camdeny the latter 40' miles from Sydney, on what was then the Great South 
Road. was specially interested m farming and horticulture. Though not a 
wodting aook^st, he had a general interest in aoology, which was enlivened andf 
fostered by bis father's and l»otbePe iafiuence, the opportunities aflfottted by a 
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country-life for observing and collecting, and his connection with the Australian 
Museum as h Trustee from 1836-59. He coUectedj specimens on Sturt^s Expedi¬ 
tion; he also added to his father’s collection, though there is only one quite in¬ 
cidental record of it. 

Sturt says in his Narrative of the Expedition—“McLeay, who was always in¬ 
defatigable in his pursuit after subjects of natural history, shot a cockatoo, a 
new species, hereabouts” (p. 62). He says also that—have already mentioned 
that shortly after we first entered thq Murray, flocks of a new^ paroquet passed 

over our heads.They always kept too high to be fired at, but on our 

return, hereabouts, we succeeded in killing one. It made a good addition to our 
scanty stock of subjects of natural history. It is impossible to conceive how 
few of the feathered tribe frequent these distant and lonely regions. The com¬ 
mon white cockatoo is the most numerous, and there are also a few pigeons; but 
other birds descend only for water, and arc soon again upon the wing. Our 
botanical specimens were as scanty as our zoological, indeed the expedition may, 
as regards these two particulars, almost be said to have been unproductive” (p. 
188). 

This report is not surprising. The journey of 1700 miles in a whale-boat 
was twice as long as was expected, by reason of the failure of the arrangements 
for the return of the party by sea. There was a shortage of provisions, rowing 
against the stream was very laborious in the weakened condition of the men, and 
a crowded boat did not offer satisfactory room for the stowage of specimens. 

The only reference to George Matdeay’s collecting for his father, that I have 
seen, is to be found in the “lAnnulosa of South Africa” (p. 75). W. 8. Macleay 
says, of Afthropterus MacLmU Don.—^^Thc only known specimen of this species 
was purchased by my father at the sale of Mr. Francillon’s museum. None of 
the authors who have written on the species ever saw it, except Donovan, who 
was its first describer in his work on the “Insects of New Holland.” There is 
another species of Arthropterua^ which I have seen in the valuable collection of 

my friend, Mr. John Curtis.L am ignorant which of these two my 

brother, Mr. George MacLeay has lately found, or whether his discovery may 
not prove, on comparison, to be still a third species. But I learn, by a letter 
from my father, that my brother, ‘in one of his late excursions into the interior 
of New South Wales, discovered several specimens of ^Cerapterm MacLeaii^ 
in the nests of ants, and, moreover, remarked, that when alive they had the power 
of exploding, after the manner of Brachini.’ ” 

George Macleay at one time had a station on the Murrumbidgee. He may 
have collected the specimens mentioned above in visiting this locality. He 
would have hod no trouble in making a good collection in the Camden district. 
But ins^t-coHeoting is not mentioned in Sturt’s Narrative. 

Sir William Denison and members of his family paid three visits to Brown- 
low Hill in 1855, 1866, and 1867. I have already referred to one of these. 

Qeoige Macleay revisited Australia for a time after the death of his brother, 
W. 8. Macleay, but I have not been able td ascertain exactly when. Professor 
Huxley read a paper “On Oerutodm forsteri, with Observations on the Classi¬ 
fication of Fishes” at a Meeting of the Zoological Society of London, on January 
4th, 1876, in which he said—“Two specimens of Ceratodm forateri have come into 
my possession within the last two years. The first was kindly placed at my 
disposal by the Secretary of this Society some time ago; but I was unwilling to 




THK SOCIKTY^fi HKBlTiIbGE THOU THK MACLiCAYS. 


633 


di^aeot it until 1 had a second. This desideratum was supplied by my friend 
Sir George MaeLeayi wlio» on a reeent visit to Australia, was kind enough to 
undertake to obtain a Ceratodm for me, and fulfilled hi^ prosnise by sending me 
A^ very fine and well-preserved Ash, rather larger than the first” [Proc., 1876, p. 24]. 

W. S. Macleay, who was unmarried, died in January, 1865. George was 
his residuary legatee, and inherited, among other possessions, the Elizabeth Bay 
property, the family heirlooms, and his brother's library and papers, but not the 
Macleay Collections, which passed to William. The object of George*s visit to 
Sydney was to put his Australian affairs in order. Mrs. George Macleay died 
in 1869. 1 have in my possession William Macleay's journals for several years, 

commencing with 1874. George's visit ended before this, as there is no reference 
to it; but there is a record on July 25th, 1874, that “Brazier finished packing the 
books to-day, thirteen cases in all. There are still a large number of books 
remaining on the slielves, but as I have no more cases, 1 shall not have any more 
packed at present.” The books here referred to were packed for shipment to 
England to George Macleay, and the others were to follow . These represented 
the balsmce of W. S. Macleay's library after the books which George gave to 
William, had been taken out. An earlier notice is offered by the entry on July 
22nd—“Brazier eommencjed packing up the books 1 am sending home to George 
Macleay.” And one of July 28tb, records, “Brazier has been making lists of the 
books given me by my cousin George.” His visit to Australia, therefore, seems 
to have been made after 1869 and before 1874. 

But in addition to the books, mostly entomological, George gave his cousin 
the letters, draw ings, with the exception of the Stuart collection of drawings sent 
out from England as a gift in 1887, pamphlets, or memoranda, which I have so 
frequently spoken of, in the course of my remarks, as the relics or memorials of 
W. S. Macleay. These were put away in the library, and, after h© was rather 
abruptly and completely prostrated by the onset of his last illness, forgotten by 
Sir William. Everything in the house at the time of liis decease was be¬ 
queathed to his widow. When the time came for clearing-up the house, Lady 
Macleay very kindly handed them over to me, as Sir William's executor and 
trustee, who was interested in Natural History. This meeting has given me an 
opportunity that I had been looking for, of exliibiting and recording these in¬ 
teresting relics and memorials of the Macleays, preparatory to handing them over 
to my successor, as the Society's oustodian of them. 

The rest of W. S. Macleay’s papers, including letters from Lowe, Huxley, 
and probably many others, as well as any MS. records of work that there may 
have been, were presumably taken to England by George Macleay. 

The concluding portion of Mr. Busk's Obituary Notice of W. S. Macleay is 
m follows—^“After his retirement to Australia, I am not aware Uiat Mr. Mocljeay 
pubHshod anything; but he has left, as 1 am informed, a large collection of MSS. 
on all subjects of natural history, which, as greatly to the advantage of science, 
it would be extremely desirable should be carefully examined, and those among 
them fitted for the purpose, published. There is reason, I believe, to hope that 
this may be done, and that we may, as in former days, again see the pages of the 
'Lixmean Transactions' graced by articles bearing the honoured name of William 
Sharp Macleay.” 

The Notice was written by Mr. Busk in May 1866, apparently after con¬ 
sultation with George Macleay, who was then a Member of the Council; perhaps 
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also with Profeasor Huxley, who, as I think, was the author of the notice in the 
‘EReader/' from which Mr. Busk quotes. By this time, Oeorge Macleay would 
have received particulars of W. S. Macleay’s decease from William Macleay. 
The information supplied to Mr. Busk by George.Macleay would be based mainly 
on recollections of hie intercourse with his brother up to the year 1859, supple¬ 
mented by anything William Macleay might have communicated by letter. Per¬ 
haps Huxley could speak of the work W. S. Macleay was interested in during his 
visits in 1847-50. Mr. Busk’s hope of future results was based on the fact that 
George Madeay was his brother’s heir, and that it was necessary for him to revisit 
Sydney as soon as possible, to deal with his Australian interests. The delicate 
health of his wife up to the time of her death in 1869, postponed this visit for 
about four years. 

From what has been said above, it will be seen tliat the four papers published 
in En^and or Calcutta, after W. B. Macleay came to Australia, and the two 
letters published in Sydney, were overlooked by Mr. Busk. These oommunica- 
tions, however, were not entomological. As a matter of fact, the only published 
records of his own, indicative of his interest in Australian insects after his arrival 
in Australia, beyond what has been stated above in speaking of his correspondence 
with the Eev. F. W. Hope, are some observations given by Mr. Hope in a Post¬ 
script to his paper, ^^Observations on the Stenochoridoe of New Holland, with 
Descriptions of new Genera and Species of that Family,” read to the Zoological 
Society on June 23rd, 1840, [Trans. Zool. Soc. Vol. iii., p. 187], but the publica¬ 
tion of this was delayed for some time. And some observations on an exhibit, 
communicated by the Hoiv Secretary, on his behalf at a Meeting of the Entomo¬ 
logical Society of New South Wales on October 3rd, 1864. Both these records 
will be considered later, when I come to speak of the history of the latter Society. 

In the concluding sentence of his paper on the ‘^Aunulosa of South Africa” 
(1838) W. S. Macleay said of the Pausaidae —hope, however, as I am about 
to visit Australia, soon to be able to make myself master of the oeconomy of these 
interesting insects, and also to publish a correct representation of the parts of the 
mouth.” 

In his lettm* “On the Skull now exhibited at the Colonial Museum of Sydney 
as that of the Bunyip,” he said, speaking of the teratological skull of a foal found 
floating in the Hawkesbury then in his possession^^This skull was prepared by 
the lamented late Dr. Stewart [Stuart], and he has made drawings and notes of it, 
which I intend before long to publish, with his other observations on various 
branches of natural history.” 

Mr, Hope, in the paper on Stenochoridae, just mentioned, says of Meropachys 
MaoLemi, n,8p.,—“This beautifully sericeous insect is named in honour of William 
Sharpe Macleay, Esq., from whom we may shortly expect some valuable communi¬ 
cations relating to the entomology of Australia.” 

Nevertheless, neither W. S. Macleay’s intentions, nor Hope’s expectation, 
come to fruition. 

Swoinson’s dassiflcatory and other aberrations may perhaps have exercised 
some inhibitoiy influence on any inclination, W. S. Macleay otherwise may have 
had, to continue his literary efforts; and to this, the state of bis health may also 
have contributed. But if he did put pen to paper on the subject of Australian 
insects or Dr. Stuart’s notes, and did not subsequently destroy the results, George 
Macleay, perhaps after consulimtion with William, became ike lU'faiter of their dis¬ 
posal, and dealt with whatever there may have been, as he thought fit, Mr. 
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Buskos hope was not realised. The memorials of W. S. Madeay, which Cleorge 
Macleay left with William, comprise nothing at all in the shape of original 
observations or publishable matter, nor do they include Dr. Stuart’s notes. 

After his arrival in England, George Macleay purchased a beautiful house 
and grounds, known as Pendell Court, at Bletohingly, Surrey, which became his 
home for the rest of his life. An illustrated account of Pendell Court, and of 
the garden, tropical house, fernery, stoves, orchid-houses, and aquaria, signed F. 
W, H., appeared in ‘*The Garden,” for February 5th, 1881, as on© of a series 
of articles on ‘^Country Seats and Gardens of Great Britain.” Mr. Maiden has 
kindly given me the copy of this article, which is exhibited to-night. This will 
be added to the other mementos of George Macleay. 

Sir George Macleay died, without issue, at Mentone on June 26th, 1891, in his 
82nd year, about six months before his cousin William. His first wife died at 
Pendell Court in 1869. His second wife, a Tasmanian lady, died in England, as 
recently as 1919. 

Mrs. Forde, who was good enough to let me have the portrait of Sir George 
Macleay, which has been hung in the Society’s Hall for some years now, told me 
that sli© corresponded with him almost up to the last. And she added, that be 
was always her good and kind friend. 

Before leaving for England in 1859, or while on his visit to Sydney between 
the years 1870 and 1874, George Macleay disposed of bis property at Brownlow 
Hill to Mr. F. W. Downes, and it has been in possession of the family ever since. 
Mr. Downes, to whose memory there is a'cenotaph in the old Church at Cobbity, 
died in 1917. By the kind permission of Mrs. Downes—to whom, and to her 
son, for his kindly guidance, I desire to record our cordial thanks—^my friend and 
fellow-member, Mr. Charles W. Smith, and 1 were able to visit Brownlow Hill 
last December. Having a knowledge of Sir William Denison’s and James Back¬ 
house’s descriptions of George Macleay^s old home, and a somewhat faded photo¬ 
graph among the relies of W. S. Macleay, probably taken sixty or seventy years 
ago, we had no difficulty in realising where we were, or the interest of what we 
had come to see. Unfortunately it began to rain just we arrived, which pre¬ 
vented a closer inspection of the interesting plants and trees in the garden. Allow¬ 
ing for the lapse of time, and for the fact thatl the maintenance of an extensive 
garden is a much more expensive bobby now than it used to bo in the good old 
days, the old home and the garden have been consistently kept up, and are much 
as they used to be. The ‘^genteel cottage,” as Mr. Backhouse regarded it in 1836, 
was possibly enlarged about the time of George Macleay's marriage to Miss Bar¬ 
bara Innes in 1842, and may have been added to since. A mute but eloquent 
historic link with the past is the old sundial in the upper garden, close to the 
house, probably a gift from some friend. On the four comers of the dial are 
engraved ths words—**Qeorge Macleay Esq.—Brownlow Hill—near Camden— 
New South Wales.” In the centw, below the gnomon is the date, “1836.” And 
below this again—“anno coloniae xlviii.” 

The date recalls the fact, that 1836 was the year in which James Backhouse 
and his coUeagues spent ihxm days at Brownlov^ Hill, with George and James 
Macleay, visiting Camden Park twice during their stay. Under date October 21st, 
Mr. Backhouse records—walked into the forest by moonlight, along with Geoige 
McLeay, to see the Oposaums.” 

(TV) be concluded, wUh lUusirationc, in the next Part of the Proceedings,) 
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DONATIONS AND EXCHANGES. 

Beceived during the period 27th November, 1919, to 24th November, 1920. 
{From the respective Societies, etc., unless otherw-iae meutioned.) 


Accra. 

QmfLOQiCM . Survey op the Good Co.»bt op W. Apeku.—R eport for the Year 
1918 (1919). 

Adelaide. 

Department op Minks; Geoeogioai. Survey op S. Australu. —Review of 
Mining Operations in the State of Sontli Australia during the Half-years 
ended December Slst, 1919, and June 30tb, 1920, Nos. 31, 32 (1920). 

PuBEio Libbary, Museum, etc., op Sooth Austraua. —^Records of the S.A 
Museum, i., 3 ^1920); Report of the Board of Governors for 1918-19 
(1919). 

Royal Society op South Australia. —Transactions and Proceedings, xliii. 
(1919). 

Woods and Forests Department op South Australia. —Annual Progress 
Report upon State Forest Administration for the Year 1918-19 (1919). 
By W. Gill, F. L. S., F. R. H. S., Conservator of Forests. 

Ann Arbor. 

American Microscopical Society.— Transactions, xxzviii., 1, 3, 4 ' (1919); 
zxxiz., 1-2 (1920). 

Michioan Academy op Science.— Twentieth Annual Report (1918). 

University op Michioan: Museum op Zoolooy.— MiscellaneouB Publications 
Nos. 6-C (1918); Occasional Papers, Nos. 67-61 (1918) (T.p. & c. for 
Nos. 36-01); Nos. 02-64 (1918-1919). 

Auckland. 

Auckland Institute and Museum.— Annual Report 1919-20 (1920); Trans- 
aotions and Proceedings, N.Z. Institute, lii. (1020). 

Baltimore. 

Johns Hopkins University.— University Circular—New Series 1917, Nos. 
2-10; 1918, 1-10; 1910, 1-10; 1920,1 (1917-1920). 

Maryland Gbolocboal Survey.— General Report, z. (1918); Report on Anne 
Arundel County, with 4 Maps (1917); Report on Rie Geology and 
Palaeontology of Maryland—Upper Cretaceous (2 Vols.), (1916). 
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Basle. 

NATunroRftCKENOK GKSKLLSOHAirr IK Baskl. —Verhandlungen, xxx. (1919), 

Batavia. 

Kokikkujke Natudkkundige Vekeknkiiko IK Nkderl.-Ikdie.—A flevering, 
1 (Het Idjen-Hoogland, Monogi'aphie v.); Natuurkundig Tijdschrift 
voor Nederlandsch-Indie, Ixxvii.-lxxx., I (1918-1920). 

Berkeley. 

UmvKttiSjrY OF Oalitobkia.—P ublkations.— Botani/, vi., 19; vii., 0-9; viii., 
1-2 (1919-1920).— Entomology, iii.^ 1 (1^19). -Geology^ xii., 2 and 4 
(1919-1920).— Zoology, xix., 4, 8-12; xx.. 5-0; xxi., 3-5; xxii., pp. 1-292. 
(1919-1920).—University Bulletin, 3rd Series, xiii., 5 (List of Publica¬ 
tions, Nov. 1919) (1919). 

Bern. 

NATUBFOKSOifEKDK GEflEiiLscnrAifT.—Vcrhaudlungen, 1910; i.-ii,; 1917; 1918. 
(1916-19). 

Birmingham. 

BiRMTKaHAM NATURAL Hlstory akd PHILOSOPHICAL SociKTY..Annual Re¬ 

ports for 1918 and 1919 (1919-1920); List of Members, 1919, 1920 (1919- 
1920); Proceedings, xiv., 2-3 (1917-1919). 

Boston, Mass. 

American Academy or Arts akd Sciekceh.—P roceedings, xlix., 12, (T.p. & 
c.); 1., 4-13, (T.p. & «.); li., 1-14 (T.p. & c.); lii., M3, (T.p. & 
c.; liii., MO, (T.p. & c.); liv., 1-6 (T.p. & c.); Iv., 1. (1914-1919). 

Brisbane. 

Departmekt of Aorioultubjb akd Stgok.—B otany BulJetin, No. xxii. (1920); 
QueenHland Agricultural Journal, xii., 6; xiii„ 1-6 (T.p. & c.); xiv., 1-5 
(1919-1920). 

Geological Survey of Queensland. —Publicalions, Nos. 265, 267 (1920); 
Four Reprints, Publication No. 268 in Part, Articles 1-4 in Industrial 
Minerals, (1920). 

Queensland Museum.—M emoirs, vii., 1 (1920). 

Royal Society or Qubkksland,—A bstroc^t of Proceedings, 26/7/20, 30/8/20, 
27/9/20. (1920); Proceedings, xxxi., 1919 (1920). 

Brooklyn, N.Y. 

Botanical Society o^ America.—A merican Journal of Botany, vii., 4 (1920). 

Brooklyn Institute op Arts and Sciences.—B rfjoklyn Museum Quarterly, 
(T.p. & c.) for V. (1918); vL 1-2., (1919). 

Brussels, 

Acadhmie Rotale de Belgiqot.—B ulletin, 1914, 2-12 (T.p. & c.); Bulletin 
do la Clasae des Sciences, 1919, Nos, 6-32 (T.p. & c.); 1920, Nos. 1-3 
(1919-1920); 1915, Communications presentees ii la Classe en 1915; 1919, 
1-6 (1914.1919); Tables G6n4rales, 1899-1910; 1911-1914 (1919). Apercu 
Historique et Travaux (1772-1904) (1914). Catalogue Onoraastique des 




m 


mSATlOyiA 4K3) IXOSAKOBS* 


AooroiBsements de la Bibliotheque; Sciences 1883-1014 (1919). Fonda^ 
tions Acad^miqaes (1919). Rapport Succinct Bur FEtat du Palais de* 
Academies aprls le Ddpart des AUemands (1919), Tables de* Notice* 
Biogrrapfaique* publi^es dans Tannuaire (1886-1919), (1919). 

AOADimXJfi l^TALX DBS SOXBKOES^ DBS LbTTRBS £T DES BEAtTX-ARTS DE BelOIQDE. 

—Axmuaire de TAcad^mie, 81e-85e Ann4eB (1016-1919), (1919). 
SoaETE Ektomologique m Bedgiqub, —Annalee, Iviii., (1914-1919). 

SooiBOT Rotale ZoQiiOOiQDB BT Malaoologiqtje db BELaiQtnE.—Annales, xlviii., 
(Vol. Jub. 1383-1913); xlix.; Supplement to xUx. (Morpbologie dee 
Protozoaires), (1914). 

Budapest 

Museum Nation alb HuNOABiouM.—Annales, xii., 2 (T.p. & c.) (1914); 
adii., 2 (T.p. & c.) (1916); adv., 1-2 (T.p. & c.) (1916). 

Buenos Aires. 

Bocikdad Ahoentoka DBS CiENOiAS NATUBALB8.-“Boletin, i., 7 (1914); Eevista 
‘Thyai8^^ ii., 11 (1916). 

Caen. 

SociBTB Likneeknb db Nqrmakdie.— Bulletin, 6tli Ser.. (1914-1919). 

Calcutta. 

Gboxxigioal SimvEY OF Indu. —Memoirs, xlvii., pt. 1 (1920); Palaeontolog^a 
Tndica, N.S., vii., Mem. No. 1 (1920); H^ords, 1., dA (T.p, & e.); 
li., 1 (1919-1920)% 

Indian Museum.— Memoirs, vii., 2-3 (1919); Records, xvi., 5-7 (T.p. ft «.) 
(1919); xvii., (1920); xviii., 1-3 (1919-1920); xix., 1-2 (1920); xx., 
(1920), 

Cambridge, England. 

Cambmdge Philosophical Socibtt.— Proceedings, xix., 8 (T.p. ft c.) 
(1920); Transactions, xxii., 16-21 (1919-1920). 

Cambridge, Mass. 

Museum of Compaeative Zoology at Harvard Colleob.— Annual Report 
of the Director, 1918-19 (1919); Bulletin, bdi., 12, 13, 15 (T.p. ft c.); 
Ixui., 1, 6 . 7, 8, 0 (T.p. ft c.) (1919-1920) . 

Cape Town. 

Royal Society of South Africa.— Transactions, viii, 1-3 (1919-1920). 
South African Museum. —Annual Report for years ending Slat December, 
1918, 1919 (1920); Annals, xiv., 4; xvii., 4-6 <(1920); Olivier's Insects, 
2. *‘Entomologie”; “Science in South Africa” (1916); Transactions of 
tbe South African Pliilosophical Society, v., “Orchids,' (1888). 

Chicago. 

Field Museum op Natural BIistort.— Report Series, v., 6 (Publication No. 
206) (1920). 

Christchurch, N.Z. 

Philosophical Institutb of Canterbury.— Transactions New Zealand In¬ 
stitute, li.-lii, (1919-1930). 
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Chrigtiatiia* 

Kongkligk Norsks FRSDtoKis Ukivebsitet.—A rchiv for Matbematik og 
Naturvidenskab, T.p. fee. for xxxi.; xxxii.» 1-4 (T.p. & c.) (1911); 
xxxiii., 1-4 (T,p. & c.) (1912); xxxiv., 1-4 (T.p. & e.) (1914-1917); 
XXXV., 1-4 (T.p, & c.) (1917); xxxvi., 1-2 (1919). 

ViDBNSKlAPS Sklbkaprt I Chbxstiakia.—F ordhandlinger, Aar 1916, 1917, 
1918 (1917, 1918, 1919); Skrifter i Matematisk—Naturvidenskabelig 
Klaaae, 1916, 1 & 2, 1917, 1918 (1917, 1918, 1919), 

Cincinnati, Ohio, 

litiOYD Library. —Bibliographical Contributions, iii,, 2-7 (1917-1918); Mycol- 
ogical Notes, Nos. 39-47 (1915-17); Synopsis of the Stipitate Stereums; 
Synopsis of the genus Cladoderris (1913). 

ColdB{>ring Harbour, N.Y. 

CaRKBOIR iKSTirUTTON Of WASHINGTON: DkPABTMBNT OF EXPERIMENTAL 

Evolution.—^A nnual Report of the Director, 1919 (Reprint from the 
Year Book, 1919) (1920). 

Colombo. 

Colombo Museum.—S polia Zeylanica, T.p. & c. for x.; xi., 41, 42. (1919- 
1920). 

Columbus, Ohio, 

American Chemical Society.—J ournal of Industrial and Engineering 
Chemistry, xi., 7-12 (T.p. & c.); xii., 1-7, 9, 10 (1919-1920). 

Ohio Academy of Science and Ohio State University Scientific Society. 
—Ohio Journal of Science, xx., 1-8, T.p. & c. (1919-19200. 

Copenhagen. 

Acadkmie Royalk des Sciences et des Lettres de Danemark.—B iologiske 
Meddelelser L, 13 (T.p. A c.); ii., 1 (1919). 

Univebsitets Zoqlooiske Museum.—^D anish Ingolf Expedition, v., 8 (1919); 
iii., 6 (1920); PHiblicationa Noa. 4-12 (1920). 

Darurin, N.T. 

Department of Mines of the Northern Territory of Australia.— rUuUctin 
of the Northern Territory, No. 19 (1919). 

Dublin. 

Royal Dublin Society,—E conomic Proceedings, ii., 14 (1919); Scientific 
Proceedings, N.S., xv., Nos. 86-48 (1919-1920). 

Dunedin, N.Z. 

Otago lNSTiTUTB.“--Transactiong and Proceedings New Zealand Institute, li, 
(1919). 

Durban. i 

Durban Museum.—A nnals, L, 1-6 (T.p. & c.); ii., 1-6 (1914-1920). 

Bast Lansing, Michigan. 

MtemoAN State Agricultural College and Experiment Station, Bao- 
TlBBiOLOGiCAL LABORATORiEa—^Report of the Bacteriologist, 1918 (1919); 
Technical Bulletin No. 41 (1918), (1919); One Reprint Anaerobic 
Culture Yoluraeteri' (Norihrup) (1918); One Reprint “The True Boil 
Solution” (Northrup) (1918), 
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Edinburgh. 

Royal Physical Society. —Proceedings, rr., 4 (1919). 

Royal Society or Edinburgh. —Proceedings, xxxix., 2-3 (T.p. & e.); xl., 1 
(1919-1920); Transactions, liL, 3 (1920). 

Firenze. 

vSociETA Entomolooica ITAUANA.—Bullettino, 1., 1918. (1919). 

Frankfurt on Main, 

SenOKJENBERGISCHE NaTORTORSCHENDE GeSELLSCIIAIT in PRANKFUirr A. M.— 
Abhandl., Bd. xxxv., Heft 2 (1918); xxxvi., Heft 1, % and 3 (1914- 

1918) ; Bericht, 1914, No. 46, 1-4 (T.p. & c.) (1914); 1915, No. 46 
(1916); 1916, No. 47 (1918); 1917, No. 48 (1918); 1918, No. 49, 1-2 
(1919). 

Freiburg, LB. 

Naturfobschende Gbsellschaft. — Berichte, xxi., 1-2; xxii., 1 (1916-16, 

1919) . 

Geneva. 

Societe db Physique kt d^Histoire NATtmELLE de Geneve. —Compte Rendu, 
xxxvL, 3 (T.p. Sc e.); xxxvii., 1-2 (1919-1920); M6moires, xxxix., 3-4 
(1920). 

Granville, Ohio. 

Denison UxiVERfllTY.^Bulletin of the Scientific Laboratories. T.p. Sc c, 
forxviii. (1915-1916); xix., pp. 1-64 (No. 3); pp. 66-146 (1919). 

Haarlem. 

NKDERiiANDSCHE Entk>molooi8Che VERKENiomG.—Entomologische Berichten, 
V., Nos. 97-114 (1917-1920); Tijdsehrift voor Entomologie, Ixii., 3-4 
(T.p. & c.) and Snpplemcnt, Jan. 1920; Ixiii,, 1-2 (1920). 

Halifax, N.S, 

Nova Scotian Institute or Science. —Prooeedings and Transactions, xiv., 4 
(1917-1918). 

Hamilton, Canada. 

Hamilton Association. —Journal and Froceefiings, No, xxix., Sessions 1912- 
13 to 1917-18 (1919). 

Helsingfors. 

SoaKTAs PRO Fauna et FijOra Frnnioa.—A cta, xxxix.-xliv. (1914-1919); 

Meddelanden, Haftet xl.-xliv. (1914-1918). 

Societe des Sciences de Pinlande.-— Acta, xliii,, 1 (1918); xlv., 2, 4 (1916); 
xlvi., 1, 3-8 (1914-1918); xlvii. (1 Vol,); xlviii., 1-4 (1916-1919); 
Bidrag, Ixxiv., 2, T.p. & c., Ixxvii., 1-5 (T.p. & c.) (1915-1919); 
Ixxviii., 2, 4-6, T.p. & c. (1919); Ixxix., 2 (1920); Lefnadstackning, 
1914 (1916); Mumesord, 1914 (1915); Minnestal, (3 parts) 1918, 1915 
(1915-1916); Ofverrigt, Ivii., 1914-1916 C; Iviii., 1916.1916 A; Hx., 
1916-1917 A, C; lx., 19174918 A (1916-1919); lx., (19174918) C., 
(1919); Ixi., A. Haftet 1-2 (19184919). 




D0Kikt2t>KS Am tlXCBAmm. 


m 


Hobart. 

Field NATuaALiSTfi^ Clitb or Tashaku.— "Easter Camp-out, 1^20; General 
Report, Botanical Notes, (Geological Notes” (1920). 

Geouxiical Survey op Tasmania. —Bulletin Nos. 30, 31 (1919); Minend 
Rosources No. 6 (1919); Record No. 5 (1919); Report No. 8 (1919). 
Royal Society op Tasmania.—^P apers and Pmeecdings for the Year 1919 
(1920). 

Honolulu, T.H. 

Bernice Paxjaiii Bishop Museum. —Memoirs, vi., 1-2 (1919). 

Johannesburg. 

South Aprioak Association i-oe the An van cement of Science. —South 
African Journal of Science, xv., 8; xvi„ 1-4 (1919-1920). 

La Plata. 

Museo de la Plata. —Revista, xix., 1-2 (1913-1915); xx., (1913); xxi., 
(1915); xxii., (1913); xxiiL, 1-2 (1915-1916); xxiv., 1, 2 (1916-19). 


Liege. 

SooiETE Geologique dk Bblgique.— Annalcs xl., 4 (T.p. & c.); xli., 1-3 
(T.p. & c.); xlii., 1-3 (1914-1920); Bibliographic g^ologique du Bassin 
du Congo. By J. Cornet; Publications relatives au Congo Beige, etc., 
Annexe xl., 4; xli., 1-2; xHi., 1-2 (1914-1920). 

Liverpool. 

Liverpool Biological Society.—P roceedings and Transactions, xxxiii., Ses¬ 
sion 1918-1919 (1910). 

London. 

Board op Agbiclltube and Fisheries, —Journal of the Board of Agriculture, 
xxvi., 7-12 (1919-1920) ; xxvii., 1-7 (1920). 

British Museum (Natural History) .—Economic Series, Nos. 9, 10 (1919); 
Studies on Acari, No. 1. (1019). 

Gbological Society. — Quarterly Journal, Ixxiv., 4; Ixxv., 1-4 (T.p. & c.) 
(1919-1920); List, June 1920 (1920). 

Linnean Society. —Journal. Botany, xliv., Nos. 295-299 (1917-1919); No. 
300 (1920); xlv., No. 301 (1920) y. Zoology, xxxiii., 224 (T.p. & c.); 
xxxiv., 226-227 (1918-1920); List 1919-1920 (Nov. 1919); Proceedings. 
131st Session (1918-1919) (1919), 

Royal Botanic Gardens, Kkw.— Bulletin of Miscellaneous Information, 
1918, 1919 (1918, 1919). 

Royal Microscopical Society.—J ournal, 1919, 3-4 (T.p. & c.) (1919); 
1920, 1^2 (1920). 

Royal Society. —Philosophical Transactions. Series B. ccix., N(iR, B. 362- 
371, (T.p. & c.); OCX., Nos. B. 372-376 (1919-1920); Proceeding?!, 
Series B., xci., Nos. B. 636-640 (1919-1920). 

Zoological Society.—.A bstract of Proceedings, Nos. 170, 196-207 (1010- 
1020); Proceedings, 1916., 3-4; 1917., 1-4; 1918., 1-4; 1919,, 1-4. (1916- 
1020 ). 
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Lyon. 

jSooiETE BorriLKiQ0E OB Ltoit.— Annaleg, zl. (1915-1918), (1920). 

Madrid. 

RBAti SooiKOAO Ebpakou db Histobia Natural. —Boletin, ziz., 7-8; zz., 1-4 
(1919-1920); Memorias, zi., 2-3 (1919). 

Manchester. 

COMOHOLOOIOAL SOOIBTT OB GrBAT BRITAIN AND IRELAND.—Joumal Of Coneh- 
ology, xiii., 1-12 (T.p. & c.); ziv., 1-12 (T.p. & c.); zv., 1-10 (T.p. 4b 
c.); zvL, 1-4 (1910-1920). 

Universitt or Manchbstbr, Manchester Musbuh. —Musenm Publication, 
Nob. 82, 83 (1919). 

Manila, P.I. 

Bdrbad or Forestry, —Annual Report of the Director of Forestry of the 
Philippine Islands for the year ended December Slut, 1918 (1919). 

Busead or SoiBNOB or the (^vernhent or the Phiuppine Islands.— 
Philippine Journal of Science, ziv., 5-6 (T.p. & c.); zv., 1-6; zvi., 1-6 
(1919-1920). 

Marseilles. 

Faoclte DBS SoiXNOES DE MARSEILLE.—Annsles, zzii., 1-4; zziii., 1-4; zziv., 
1-2 (1913-1917). 

MtiSEE d’Histoire Natcrbllb.— -Annales, zvi. (1917). 

Massachusetts. 

Turn CoLLEOE.—Tufts College Studies, iv., 7-8; v., 1 (1918-1919). 

Melbourne. 

Aubtrauan Journal or Pharnaot, zzziv., Nos. 407-408; New Series, i., 
1-10 (1919-1920). From the PubUeher. 

Counonwealte Bureau or Census and Statibtios.— Official Year Book of 
the Commonwealth of Australia. No. 12 (1919). 

CONUONWEALTa INSTITUTE OP SoiENOB AND Industrt.— Bulletin, Noe. 16, 
18 (1919-1920); “Science and Industry,” i., 7-8; ii., 1-9 (1919-1920). 

Departubnt or Aorioultube or Victoria.—J oumal, zviL, 11-12; zviii., 1-7 
(1919-1920). 

Fm.D Naturalists' Club op Victoria.—“V ictorian Naturalist,” zZzvi., 8-12 
(T.p. & 0 .); zzzvii., 1-7 (1919-1920). 

Rotal Australasian Obnitholooistb' Union.— “The Emu,” ziz., 3-4 (T.p. 
« c.); zz., 1 (1920). 

Rotal Society op Viotwha.—A nnual Report of the Council for the year 
1919 (1920); Prooeedinge, N.8. zxzii., 1-2 (T.p. ft c.) (1919-1920). 

University op M^ilbouhne.—(C alendar, 1920 (1919). 

Mexico. 

Inbtituto Obolooioo de Mexico.—A nales, Nos. 6, 7, 8 (1919-1920); Bdetin, 
Nos. 18, 19 (1919). 

Milwaukee. 

Public Museun.—B ulletin, i., 1-4 (T.p. ft c.); ii., 1-2; iii.. No. 1 (1910- 
20). 
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Modena. 

La Ndova Notarisia.— From the Editor, Dr. G. B. De Toni, Ser. xamii., 
Qenn.^Apr.; LngL-Ott* (1917); xxxL, Genn., Apr.-Ott, 1920 (1920). 

Monaco, 

LInstitut Ocbanooraphique »e Moxaoo.—^B ulletin, Nos. 356-362 (T.p. 
&c.);No6. 363-367. (1019-1920). 

New Haven, Conn. 

CoNNEOTicnT Acadbmy of Arts and Sciences.—M emoirs, iii,; vi. (1911, 
1919); Transactions, T.p. & c. for xx. (1916); xxi., pp. 145-200, 315- 
442 (1917); xxii, pp. 1-248; xxiii., pp. 1-241 (19174920). 

New York. 

American Obooraphioal SociBry.—Geographical Review, viii., 2-6 (T.p, 
& c.) (1910); ix., 1-4; x., 1-2 (1920). 

American Museum or Natural History.—B ulletin, xxxvii.; xxxviii, (1917- 
1918); Memoirs, N.8., ii., 1-2; iii., 1 (1918); “Natur^ History,*' xx., 
1-2 (1920). 

New York Acsademy of Sciekcbs.—^A nnals, xxvii., pp. 245-336 (T.p. & c.); 
xxviii., pp. 1466 (19174919). 

Nictheroy, E. do Rio. 

Esoola Superior de Agricultuha e Medicina Vkterinaria.— Archives, iii., 
1-2 (1920). 


Ottawa. 

Geoixxucal Survey of Canada. —Memoirs, Nos, 111, 114, 115 (1919), 117 
(1920); Munition Resources Commission. Final Report of the Work 
of the Commission Nov. 1915 to Mar, 1919 inclusive (1920); Summary 
Report for 1918, Farts C, D, P, G (1919); 1919, Parts B, D, G (1920). 

International Institute Branch, Department of AaBicuL'nTRR.—Ai^cul- 
tural Gazette of Canada^ vi., 2, 10 (1919); vii., 4-9 (1920). 

Royal Society of Canada. —List, Transactions and Proceedings, Third Series, 
xiii., Sections i.-v. (T.p. & c. complete) 1919 (1920). 

Oxford. 

Badcliffe Library, OxifOBD University Museum.— Catalogue of the Books 
added during 1919 (1920). 

Palo Alto, Cal. 

Leland Stanford .Junior University.— Publications (TruKteeK* Series), Nos. 
32-33 (19174918); (University Series), Nos. 30-35 (1918-1919); Uni¬ 
versity Bulletin, Third Series, No. 1 (1918). 


Paris. 

Journal de Conctiyuolooir, Ixiv., 3-4 (1919-1920). 

Museum National i/Histoire Naturelle.— Bulletin, Ann^e 1917, Nos, 2-7 
(T.p. & c.); 1918, 1-7 (T.p. & c.); 1919, 1-3 4917-1919); Catalogue 
des Col^optire de la Region Malgache (1917). 
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SocxETK Entomologique de Fbance. —Bulletin, 1919, Nos. 15-21 (1919); 
1920, 1-4, (Supplement 1920), 6-14 (1920). 

SociETK ZooLOOiQtJE OK FitANCE.—Bulletin, xlii. (1917) ; Memoirs, xxvii. 
(1918). 

Pavia 

Instituto BorTANico dexj/Univeesita de Pavta. —Atti, Serie ii., xvi. (1916); 
xvii., 1-5 (1920). 

Perth. 

GEOX><XiiOAL vSuuvEY OF WESTERN AUSTRALIA.—Annual Proji^ress Report for 
the year 1918 (1919); 1919 (1920); Bulletin, No. 75 (1917). 

Government Statistician, Western Australia. —Quarterly Statistical Ab- 
sti*act, Noa. 216-218 (1920). 

Royal Society op Western Australia.- ^Journal and Proceedings, v. (1918- 
1919); vL, 1 (1920). 

Philadelphia 

Academy op NATtmAi. Sciences. —Entomological News, and Proceedings of 
the Entomological Section of the Academy of Natural Sciences, xxx., 
8-10 (T.p. & c.); xxxi., 1-8 (1919-1920); Proceedings, Ixx., 3 (T.p. 
& c,); Ixxi., 1 (1919). 

American Phijx)sopuical Society.— Proceedings, Ivii., 7 (T.p. & c.); Iviii,, 
1-5, 7, T.p. & c. (1918-1919). 

WisTAR Institute or Anatomy and Biot.ocjy. —Journal of Experimental 
Zoology, xxx., 1-4*"(T.p. & c.); xxxi., 1-2 (1920); Journal of Mor¬ 
phology, xxxiii., 1-2 (T.p. & c.); xxxiv., 1, 2 (1919-1920). 

ZoOLOoiCAL Society of Philadelphia. —Forty-eighth Annual Report of the 
Board of Directors, 1919 (1920). 

Plymouth. 

Marine Biological Association op the United Kingdom. ---Journal, N.S., 
xii., 2 (July, 1920). 

Portici. 

LaBOBATORIO DI ZoOtOGIA GeNERALE R AorARIA della R. SCUOLA SirPEH- 

lORE d'Agricoltura.—B olletino, xiii. (1919). 

Pusa 

Agricultural Research Institute. —^Memoirs of the Department of Agri¬ 
culture in India —Botanical Series, T.p. & c, for ix.; x., 2-6 (1919); 
Entomological Series, Bulletin, Nos. 90 (1919), 92, 96 (1920); v., 6-6; 
vii., 1-2 (1920); Report on the Progress of Agriculture in India. 1918- 
1919, (1920); Scientific Reports for the year 1918-1919 (1919), 

Richmond, N.S.W. 

Hawkesbuby Agricultural College.— H,A.C. Journal, xvi., 12; xvii., 1-9 
(1919-1920). 

Rio de Janeiro. 

Instituto Oswaldo Oruss.—M emoriaa, T.p. & c. for viii., x.; xi., 1 (1919). 

Musbu Nacional do Rio d» Janeiro.— Relatorio (Prof. Bruno Lobo), Anno 
del919 (1920). 
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Riverside, CaL 

Grapuate School of Thopical Aoriculturk^ and Citrus Experiment Sta¬ 
tion (College of Agriculture, University of California).—10 Reprints, 
Papers 54-59, 61, 63, 66, 68 and 3 Publications (Agricultural Sciences, 
Vol. 2., 4; 4., 3 and Entomology, Vol. 3., 1) (1919-1920). 

Sail Francisco. 

Cajuifoknia Academt of SuiENCES.—l*roeeedings, Fourth Series, ii., Pt. 
ii., Nos. 13-10 (1919); vii., (T.p. & c.); viii., 5-9 (19174919); ix., 1-8 
(1919). 

Sao Paulo. 

Musett Paulista. —Revifita, viii. (1911); xi. (1919); and one Reprint from 
xi., (p. 579 to end) (1919). 

Spokane. 

Department of Agricultuhe : Laboratory of Forest Pathologv.-I te- 
prints (7) from the Journal of Agricultural Itesearch, ii., 2; iv., 1, 3, 4; 
vi., 8; X., 2; xii., 11 (1914-1918).—Reprint from “Myeologiu,” xi., 2 

(1919)..Reprints (2) from ‘‘i^hytopathoiogy," iv., 5; viii., 2 (1914, 

1918). - ll.S. Department of Agriculture, Bulltliu. Nos. 212. 658, 722. 
799 (19154919). 

Stockholm. 

Entomoia)GIska Foreningen I Stockholm.— Entomoiogisk Tidskrift, xl., 1, 
2-4 (1919). 

Sydney. 

Australian Museum. —Annual Report, 1918-1919 (1919); Records, xii., 12; 
xiii., 1-2 (1919-1920). 

Botanic Gardens and Domains. —Annual Report for 1918 (1920); Critical 
Revision of the Genus Eucalyptus, iv., 0-10 (T.p. & c.); v.. 1-3 (1919- 
1920). By J. H. Maiden, Government Botanist, &c. 

BuREAti OF Statistics, —Official Year Book of New South Wales, 1918, 8-18, 
Index (1919-1920); 1919, 1-8 (1920); Statesman's Year Book 1919. 

Department of Agriculture, N.S.W.—Agricultural Gazette of New South 
Wales, XXX., 12 (T.p. & c.); xxxi., 141 (19194920); Science Bulletin, 
No. 17 (1920). 

Department of Mines.— Annual Reports for years 1917, 1919 (1918, 1920); 
Mineral Resources, No. 29 (1919). 

Department of Public Health. —Report of the Director-General for the 
Year 1918 (1920). 

Education Department. —Education Gazette of New South Wales, xiii., 12 
(T.p. & c.); xiv., 241; and two Supplements. (1919-1920). 

Education Department: Teachers’ College. —Records of the Education 
Society, No. 41 (1919); Teachers^ College Calendar, 1920 (B20). 

Education Department: Technical Education Branch. —Annual Report 
1918 (1919); Technical Gazette of N.S.W., x., pt. 1 (1920). 

Forestry Commission of New South Wales.-"- Annual Report of the Fores¬ 
try Commission for year ended 30th June, 1920 (1920); Anstralian 
Forestry Journal, ii., 12; iii., 1-10 (1919-1920); Bulletin No. 14 ^‘Botany 
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of the PiUigs Scrub, N.S.W.” (1920); “Forest Flora ofK.S.W.” By 
J, H. Maiden, Govemmest Botanist, tK., vii., 3 (1920); Report, 1918> 
1919 (1920). 

New South Wales Naturalists' Socucmr.— “Austndiao Naturalist,” iv., 
8-12 (1919-1920). 

Public Libbart Of New South Walks. —^Reports of the Trustees for the 
Years 1918, 1919 (1920). 

Eotal Sooiktt of New South Walks. —Journal and Proceedings, Kii., 1919 
(1919). 

Botal Zoological Socibit of New Southt Walks. —^“Australian Zoologist,” 
i., 7-8 (1919-1920). 

“SaENTmo Australun," xxv., 2-4; xxvi'., 1 (1919-1920). From the Pub¬ 
lisher {Peter G. Tait ). 

State Fisheries, Chief SeCbetaby's Department. —^Annual Report for 
Year 1918 (1919). 

Taihoku, Formosa. 

Bureau of Foekstbt Industries, Government of Formosa. —leones Plan- 
tarum Formosansmta, iz. (1920). 

Tokyo. 

College of SaENCB, Impbrul University of Tokyo. —Journal, zxziz., 6, 
10,11 (T.p. & 0 .); xl., (T.p. & c.); xli., 4-6; xUii., 1-6 (1917-1920). 

Tokyo Zoological Society. —Annotationes Zoologicae Japonenses, ix., 6 
(1920). 

Toronto, 

Royal Canadian Institute. —Transactions, xii., 2 (1920). 

Tring, Herts. 

Zoological Museum.— Novitates Zoologicae, xxvi., 2-3 (T.p. & c.); xxvii., 
1 (1920). 

Trondhjem. 

Konoelige NoliSKE ViDENSKABERS SsLSKiAB.—AoTsberetning for 1916, 1917 
(1917-1918); Skrifter, 1916, Vols. i., ii. (1916-1917); 1917 (1920). 

Tucson. 

Desert Laboratory; Department or Botanical Research (Carnegie Insti¬ 
tution of Washingfton).—7 Reprints and 3 Annual Reports (1916, 1918, 
1919), (1916-1920). 

Tunis. 

Institut Pasteur de Tunis. —^Archives, xi., 2-3 (1919-1920). 

Turin. 

MUHEO DK ZopMKIIA etc., DELLA R. UniVBRSITA DI ToRINO.— ^BoUctinO, XXX., 
Nos. 692-707; xxxi., 708-717; ixxu., 718-724; xxxui., 726-730 (1915- 
1918). 

Upsala. 

Tire University or Upsala.— Bulletin of the Geological Institution, zvi. 
(1909). 
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Urbitia, nL 

Ukivibksxty of Illinois. —Ulinois Biological Monographs, iv., 1*3 (1917-1918). 

Vienna, 

K.K. Natobhistobisohe Hoficusbom.—A nnalen, xxviii., 1-4j xxix., 1-4; 
XXX,f 1-4; xxxi.y 1-4; socdi., 1*4; xxxiii. (1D14-1920). 

WashingtcMi. 

Bobkau of Amebican Ethnology. —^Bulletin, Nob. 69, 80, part i., 64, 66, 60, 
70 (1918-1919); Thirty-second Annual Report, 1910-1911 (1918); Thirty- 
third Annual Report, 1911-1912 (1919). 

National Academy of Sciences. —Bulletin ot the National Research Council, 
i., pt. 1, No. 1 (1919); Proceedings, v., 10-12 (1919); vi., 1-7 (1920). 

Smithsonian Institution.— Annual Report, 1916-1917 (1919). 

U.S. Department of Aobicultubk. — Bulletin, Nos. 737, 748, 796, 804, 806, 
807, 808, 809, 812, 833, 834, 838, 841, 875, 893 (1919-1920) ; Department 
Circular, No, 79 (1920); Entomological Reprints (10) from the Journal 
of Agricultural Hesearoh, iii., 6 (1915) ; xv., 3 (1918) ; xviii,, 3, 6, 8 
(two), 9 (three); xix., 1 (1920) ; Farmers* Bulletin, Nos. 860, 675, 739, 
801, 1061, 1070, 1074, 1076, 1086, 1094, 1101, 1104 (1919-1920) ; Report 
of the Entomologist, 1918-1919 (1919J ; Year Book, 1919 (1920). 

U.S. Geological Survey. —Bulletin, Nos. 640 K-L, 641 J, L, 666, 668, 660 
C, 661 B-G, 662-672, 676-8, 681 (2), 683-6, 687-8, 690, Pt. 1 (T.p. & 
c), 090 E, 691 D-G, I-M, 692-4, 696, 698-9, 710 A-E, 711 A-D (1917-20); 
Mineral Resources, 1915, i., U, 15-18, 21, 23, 26, 28; ii., 18, 26, 27, 28, 
30, 31; 1916, i., 1, 1 A, 4, 6*8, 10, 13, 20, 24-27; ii., 1, 2, 6, 8, 13, 14, 17, 
18, 20, 21, 23, 29, 35; 1917, i., 1 A-B, 4, 6-8, 10-20, 22; ii., 3, 4, 9-19, 
22-35; 1918, i„ 1-9, 11, 12, 21, 23, 24; ii., 1-13, 15 (1916-1920); Prew 
liminary Report for 1918 (1919); Professional Papers, 101, 104, 107, 
108 A, B, E, K, 109-10, 112*115, 117, 120 G, T, 125 A-C (1917-1920); 
Water Supply Papers, 389, 390 (two), 402-4, 40<>-15, 417-424, 425 B-E, 
426-436, 438, 440-3, 446, 460 A-B, 454-5, 457, 485 (1916*1920). 

U.S. National Museum. —.^nual Report for Year ending June 30th, 1919 
(1920); BuHetin, Nos. 60, pt. viii.; 100, YoL 3; 103 (1919); 108 
(1920); 110 (1920); Contributions from the U.S. National Herbarium, 
XX., 8-9 (1920); xxi., (complete) (1919); xxii., 1-2 (1920); Proceedings, 
liv. (1919). 

Wellington, N.Z. 

Department of Mines; New Zealand Geological Survey. —Bulletin, Nos. 
21, 22, Pt. I (1919-20); Reprints (6) from New Zealand Journal of 
Science and Technology, ii., 1, pp, 33-35, 43-50; ii., 2, pp. 112-120; ii., 
3, pp. 198-209; ii., 6, pp, 386-392, 393-399 (1919). 

New Zealand Boabd of Science and Art.— N.Z. Journal of Science and 
Technology, ii., 6 (T.p. & o.); iii., 1-2 (1919-1920). 

New Zealand Institute. —Transactions and Proceedings, Iii. (1920). 

PBXVATB DONORS (and- authors, unless otherwise stated^. 

Bonaparte, Lk PBiNCfE, Paris.—^‘Notes Pteridologiques.” Fasc. viii. (1919). 

Dehaut, E, G.—^'Contributions k PEtnde de la Vie Vert4br6e Insulaire dans 
la ^gien MkUterran4enne Occidentale ct particuli^rement en Sardaigne 
et en Corse (1920). 



&OKATI0K6 AND l^OBAKtifiS. 

Dixbon^ T, Btorik^ M.B., Ch,M., Sydney, (donor).—-^Tlantae Hedieiiudes/' 
3 Volames. By Mees v. Esenbeek. 1S28. 

Proooatt^ W. W., F.L.S., Sydney.—Department of Agriculture, Entomol¬ 
ogical Branch, Miscellaneous Publications, Nos. 2057, 2065, 2069, 2075, 
2182, 2192, 2196, 2231, 2235, 2240, 2248. 

Garpv, H. B.—One Beprint, “Fossil Botany in the Western World: An Ap¬ 
preciation.*’ {Amer. Joum. Sci., xlix., May, 1920.) 

Hasweix, Professor W. A., Sydney (donor),— (1) “Historia Naturalis et 
Medioa Latorum Lumbri<?orum intra Hominem et alia Animalia.” By 
Danielis Clerici, M.D. (Geneva, 1716). (2) “Beitrage zur Kenntniss der 
Niedem Thiere.” By Karl Ernst v. Baer. (3) “Bopyro et Nereide Com- 
mentationcB Anatomico-Physiologicae Duae.’* By lienrici Rathke. (Riga, 
1837). (4) “Animalibus Quibusdom e Classe Vormium Linnaeana in 

Circumnavigatione Terrae auspicante Comite N. liomanzoff Duce Ottone 
de Kotzebue.” Annie 1815, 1816, 1817, 1818. Peracta. By Adelbertus 
de ChamisHo. (Berlin, 1819). 

Jankt, C., Paris.— Two Pamphlets, (1) “Bur !a Phylogonese de rOrtho- 
bionte,” (Limoges, 1916). (2) “Sur le Botrpddum granulatum/^ (Lim¬ 

oges, 1918). 

Lord, C. E,, Hobart.—Three Reprints: “Studies of Tasmanian Cetacea.” 
Parts iii,-iv. “Studies in Tasmanian Mammals, Living and Extinct.” 
No, 1. (1920). 

Lord, C. E., and Boott, H. H., Hobart.—Two Reprints; “Studies in Tas¬ 
manian Mammal^ Living and Extinct.* Nos, 1-2 (Papers and Proc. 
Roy. Boc. Tasmania, 1020). 

Mjobkrg, Dr. E., Stockholm (donor) .—Eleven Reprints of Papers, entitled 
“BcKults of Dr. Mjoberg’s Swedish Scientific Expeditions to Australia, 
1910-13.*’ By various authors. (K. Sv. Vetenskaps Akad., Arkiv for 
Zoologie, x.-xi.; xii., 16; xiii., 2 & 8; Handlingar, lix., 4; lx., 4 (1916- 
1920). 

OsBOBK, Professor T. G. B., One Reprint; “Some ObseiTations on the Tuber 
oi Phyliogloftsunu’^ (Ann. Bot., xxxiii., Oct. 1919). 

SnoAXE, T. G. (donor).—“Genera Insectorum,** Fascicule 82. Coleoptera- 
Coleoptera adephaga. By von Dr. Walther Horn (1915). 

Sjuith, Dr. R. Q«kig, Sydney (donor) .—County of Northumberland, Edu¬ 
cation Committee County Agricultural Experiment Station, Cockle Parit 
—Bulletin, Nos. 22-24, 27, 29, 31, 32 (1915-1920) .—“Chemical Engineer¬ 
ing and Mining Review,*’ x., Nos. 109, (Index to ix.), Ill, 116-121 
(1917-1918); xi., Nos. 122-132 (1018-1919); xii., Nos. 133-136, 137, 
138 (1919-1920) .—Dove Marine Laboratory, Cnllercoats, Northumber¬ 
land. Report for year ending June 30th 1919. N.S., No. viii. (1919). 
—P^ers and Proceedings of the Royal Society of Tasmania for tbe 
years 1911,1917, 1916; Annual Report of the Royal i Society of Taemania 
for the year 1911. 

Teitch, R., B.Sc., F.E.S., Fi.ii.—Agricultural Report No. 4, of the Colonial 
Sugar Refining Co., Ltd., Fiji (“The Cano Beethj Borer in Fiji”). (Syd¬ 
ney, 1919). 
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Ordiitart MsMBBR8. 

1906 Allen, Edmund, c/o Resident Engineer, Yeulba, Queensland. 

1906 Anderson, Charles, M^., D.Sc., Australian Museum, College St., Sydney. 

1899 Andrews, Ernest Clayton, B.A., F,G.S., Geological Survey, Department of 

Mines, Sydney. 

1912 Aurousseau, Marcel, B.Sc., c/o Geo-Physical Laboratory, Carnegie- Institution 

of Washington, Washington, D.C., U S.A. 

1913 Badham, Charles, B.Sc., M.B.. Kendall, N.S.W. 

1888 Baker, Richard, Thomas, P.L.S., Technological Museum, Sydney. 

1919 Barnett, Marcus Stanley, c/o Colonial Sugar Refining Co., Ltd., O'Connell 

Street, Sydney. 

1907 Benson, Professor William Noel, B.A.. D.Sc., P.G.S., University of Otago, 

Dunedin, N.Z. 

1911 Bickford, Ernest I., F.L.S., *'Locksley/’ Grevillc Street, Randwick, 

1920 Blakely, William Paris, Botanic Gardens, Sydney 

1912 Breakwell, Ernest, B.A., B.Sc., Botanic Gardens, Sydney. 

1914 Bretnall, Reginald Wheeler, Australian Museum, College Street, Sydney. 

1912 Brewster, Miss Agnes, Girls* High School, Sydney. 

1900 Broelemann, Henry W., Boite 22, a Pau (Basses-Pyrenees), France. 

1919 Broughton. Miss Eileen Marjorie, B.Sc., “Rivervoew;’ Glenfield, N.SW. 

1911 Browne, William Rowan, B.Sc., Geology Dept., University of Sydney 

1920 Burkitt, Arthur Neville St. George Handcock, M.B., B.Sc., Medical School, 

University of Sydney. 

1910 Burrell. Harry, 19 Doncaster Avenue, Kcnsangton. 

1910 Burrell, Mrs. Harry, 19 Doncaster Avenue, Kensington. 

1912 Cadell, Miss Myall, “Bohemia,**' Oemorne Road, Cremome. 

1899 Cambage, Richard Hind, L.S„ F.L.S., Park Road, Burwood. 

1901 Campbell, John Honeyford, M.B.E.. Royal Mint. Sydney. 

1899 Carne, Joseph Edmund, F.G.S., Beecroft Road, Beecroft. 

1906 Came, Walter Mervyn, Hawkesbury Agricultural College. Richmond, N.S.W, 
1890 Carson, Duncan, c/- Winchcombe, Carson, Ltd., Bridge St., Sydney. 

1908 Carter, H. J., B.A., F,E!.S., *H3arrawillah,** Kintore St., Wahroonga. 

1912 Cayeer, Albert, B.Sc.. University of Queensland, Brisbane. Q. 

1904 Chapman, Professor Henry G,, M.D., B.S., Medijcal School. University of 
Sydney. 

1899 Cheel, Edwin, Botanic Gardens, Sydney. 

1920 Clarke, Harry Plockton, c/o Colonial Sugar Refining Co., Ltd., O’Connell St., 
Sydney. 

1901 Cletand, Professor John Burton, M.D., Ch.M., The University, Adelaide, S.A. 
1916 Collins, Miss MaiJoric Isabel, B.Sc., Havilah St., Chatswood. 

1908 Cotton, Leo Arthur, M.A., D.Sc., Geology Dept., University of Sydney. 

1900 Crago, W, H., M.D., 185 Macgnarie Street, Sydney. 

1913 Crouch, Miss Naomi, Hereford House, Glebe Point Road, Glebe. 
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1920 Danes, Dr. Jiri Victor, Consul-General of the Czechoslovak Republic, 40 Bays- 
water Road, Darlinghurst. 

1885 David, Sir Tannatt William Ed^worth, K.B.E., C.M.G., D*S.O., B.A., D.Sc., 
F.R.S., University of Sydziey. 

1883 Deane, Henry, F.L.S., M.Inst.C.E., “Campeie,” 14 Mercer Road, Mal¬ 

vern, Melbourne, Victoria. 

1916 Deer, Miss Margaret, B.A., B.Sc., Montana Flats, Cremorne. 

1913 Dixon, Jacob Robert L., M.R.C.S., L.R.C.P., Medical School, University of 
Sydney. 

1887 Dixson, Hugh, J.P., lOD The Strand, Sydney, 

1881 Dixson, Thomas Storie, M.B.. Cb.M., 215 Macquarie Street, Sydney. 

1918 Dodd, Frederick Parkhurst, Kuranda, North Queensland. 

1894 Dun, William S., Department of Mines, Sydney. 

1920 Dwyer, Rt. Rev. Joseph Wilfrid, Bishop of Wagga, Wagga Wagga, N.S.W. 


1920 Elston, Albert H., F.E.S., 50 Lef*vre Terrace, North Adelaide, S.A. 
1914 Enright, Walter John, B.A., West Maitland, N.S.W. 


1908 Ferguson, Eustace William, M.B., Ch.M., Bureau of Microbiology, Macquarie 
Street, Sydney. 

1919 Ferriss, Clarence Victor. B.Sc., “Hedera.” Beauchamp Road, Matraville. 

1906 Finckh, H. E., ‘'Hermes,” 100 Raglan Street, Moaman. 

1881 Fletcher, Joseph J., M.A., B.Sa. Woolwich Road, Woolwich. 

1908 Flynn, Professor Theodore Thomson, B.Sc,, University of Tasmania Hobart 
Tas. 

1920 Friend, Norman Bartlett, 42 Pile Street, Dulwich Hill. 

1911 Froggatt, John Lewis, B.Sc.. Dept, of Agriculture, Brisbane. 

1886 Froggatt, Walter W., P.L.S., Agricultural Museum, George St. North, Sydney. 
1920 Furst, Henbert Charles, Linwood Avenue, Killara. 
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Gilder, Percy George, c/- Sydney Morning Herald, Pitt St., Sydney. 
Gillies, Clyde Douglas, M.Sc., 61 Wellington Street. Windsor. Victoria. 


1912 Goldfinch, Gilbert M,, Lyndhurst,” Salisbury Road, Rose Bay. 


Grant, Robert, 24 Edward Street, Woollahra. 

GrMnw^d, William Frederick Neville, c/- Colonial Sugar Refilning Co., Ltd.. 
Lautoka, Fiji, 

IMO Griffiths, Edward. B.Sc. Dept, of Agriculture, 136 Lower George St.. Sydney. 
1001 Gurney, William B., F.E.S., Dept, of Agriculture, George St. North, Sydney. 

Hacker, Henry, Queensland Museum, Bowen Park, Brisbane Q. 

Hall, E. Outhbert, M.D,, Ch.M., George Street, Parramatta. 

Hall, Leslie Lionel, Kareela Road, Cremorne. 

Halligan, Gerald H., P.G.S.. Aventte Rioad. Hunter’s Hill 
Hallman, Bdwarci Francis B.Sc.. 76 Hereford Street, Forest Lodge. 
Hamblin, Charles Oswald, B Sc., "Glengarth," 61 West Street, Petereham. 
Hamilton, Arthur Andrew, Botanic Gardens Sydney 
Haimlton, Alexander G., "Tanandra,” Heroules Street, Chatswood. 

Hardy, G. H, Hurlestone, 

Harris^, Launcelot, B.Sc., Zoology Dept.. University of Sydney. 
^olLh«‘*S. M.A.. D.Sc.. P.R.S,, “Mimihau.'’ 

Venerable Archdeacon P. E.. The Rectory. Coonamble, 

Hediey, Charles, F.L.S., Aurtralian Museum. College fit., Sydney. 

Henry. Marguwite, B.Sc., '•Derwent.- Oxford StrEppiM 

® ''■S'- E«,. St,4t. 
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1892 Hill, Professor James P., D.Sc., P.L.S.. University College, Gower Street, 
London, W.C., England. 

1916 Hinder, Miss Eleanor Mary, B.Sc., “Sauchie,*' Clifford Street, Mosman. 

1916 Hindmarsh, Miss Ellen Margaret, B.Sc,, Medk'al School, The University of 

Sydney. 

1918 Hopson, John, Jr., “Dalkeith,” Ecclcston, N.S.W. 

1907 Hull. A. F. Basset. Box 704, G.P.O.. Sydney. 

1892 Hynes, Miss Sarah, B.A., “Isis,” Sowdan Street. Randwick. 

1920 Ick-Hewins, Edwin Theophilus Jesse, M.B., H.S.. Dunedoo, N.S.W. 

1912 Irby, Llewellyn George. Forest Branch, Lands Dept., Hobart, Tasmania. 

1912 Jackson, Sidney William, M.R.A.O.U., Belltrees, via Scone, N.S.W. 

1917 Jacobs, Ernest G., “Maranta,” Henry Street, Ashfield. 

1903 Jensen, Harald Ingemann, D.Sc., Queensland Geological Survey, George St., 

Brisbane, Q. 

1899 Johnston, Professor Stephen Jason, B.A., D.Sc., 2^oiogy Dept., University 
of Sydney. 

1907 Johnston, Professor Thomas Harvey, M.A., D.Sc,, University of Queensland, 
Brisbane, Q, 

1907 Kaleski, Robert, “The Hill.” Liverpool, N.S.W. 

1906 Laseron, Charles Francis, Technological Museum, Sydney. 

1913 Lawson, Professor A. Anstruther, D.Sc., F.R.S.E., Botany Dept., University 

of Sydney. 

1892 Lea, Arthur M., FT-.S., 241 Young Street, Unley, Adelaide, S.A. 

1915 Le Plastrier, Miss Constance Emily Mary, “Carinyah,“ Provincial Road, Lind* 
field. 

1910 Le Souef, A. S., C.M.Z.S., Zoological Gardens, Taronga Park, Mosman. 

1911 Longman, Heber A., Queensland Museum, Bowen Park, Brisbane, Q. 

1891 Lower, Oswald B., F.E.S., Bartley Crescent. Wayville, S.A. 

1893 Lucas, A. H. S., M.A., B.Sc., Sydney Grammar School, College St., Sydney. 

1919 McCarthy. T., Bertram Street, Mortlake. 

1907 McCulloch, Allan R,. Australian Mu.seum. College Street. Sydney. 

1907 McDonnough, Thomas, L.S., “Huka,” Hamilton Street, Randwick. 

1917 McKcown, Keith Collingwood, Office of the Water Conservation and Irriga¬ 
tion Commission, Leeton, N.S.W. 

1911 Mackinnon, Ewen, B.Sc., Commonwealth Institute of Science and Industry, 

391 Bourke St„ Melbourne. 

1883 Maiden, J. Henry, I.S.O,, P.R.S., F.L.S., F.C.S,, Botanic Gardens, Sydney. 
1906 Mawson, Sir Douglas, B.E,, D.Sc., The University, Adelaide, S.A. 

1902 May, W. L., Forest Hill, Sandford, Tasmania. 

1884 Mitchell John, 10 High Street, Waratah, N.S.W. 

1904 Murdoch, R., Wanganui, New Zealand. 

1920 Musgrave, Anthony, Australian Museum, College St., Sydney. 

1888 Musson, Charles T., ”Kiaora,” Nelson Street, Gordon, 

1913 Newman, Leslie John William, “WalthamstoweBernard St., Claremont, 
Perth, W.A. 

1920 Noble, Robert Jackson, B.Sc.., Agr., “Arleston,” Wallace St., Burwood. 

1912 North, David Sutherland, c/- Colonial Sugar Refining Co., Ltd., O'Connell St., 

Sydney. 

1912 O'Callaghan, M. A., Dairy Branch, Dept, of Agriculture, 140 George Street 
North, Sydney, 

Margaret Helena, Copeland St., Beecroft. 

1910 Oliver, W, Reginald B., Dominion Museum, Wellington, N.Z, 
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UBT Off 1920. 

1904 Petrie, James Matthew, D.Sc., F.I.C.> Medical School, University of Sydney. 
19^ Pinccunbe, Torrington Hawlce, B.A., Public School. Mayfield. Waratah. 
N.S.W. 

1916 PinkertCHi, Miss Ethel Corry, B,Sc., Ashford Street, Ashfield. 

1908 Playfair. George Israel. Queensland Hotel, Lismore, N.S.W. 

1902 Potts, Henry William. F.C.S., F.L.S., Hawkesbury Agricultural College. 
Richmond, N.S.W, 

1918 Priestley. Henry, M.D., B.Sc., Medical School, University of Sydney. 

1910 Pulleine, Robert Henry. M.B., 3 North Terrace, Adelaide. S.A, 


1906 Rodway, Leonard. C.M.G., Government Botanist, Macquarie St., Hobart, Tas, 


1919 

1918 

1911 

1887 

1899 

1909 

1899 

1898 

1916 

1898 

1886 

1905 

1911 

1904 


1920 

1907 

1920 

1916 

1904 

1902 

1891 

1904 


Scammell. George Vance, 18 Middle Head Road. Moeman. 

Sherrie, Miss Heather. B.Sc., Ben Boyd Road, Neutral Bay. 

Shirley, John, D.Sc., Queensland Museum, Brisbane, Q. 

Sloane, Thomas G., Moorilla^ Young. N.S.W. 

Smith. Charles Walter, M.lnst.C.E., 336 Miller Street. North Sydney. 

Smith, G. P. Darnell. D.Sc.. P.I.C.. F.C.S., Agricultural Museum, George 
St. North, Sydney. ^ 

Smith, Henry George, F.C.S., Technological Museum, Sydney. 

Smith, R. Gteig, D.Sc., Linnean Hall, Elizabeth Bay. 

Smith, Miss Vera Irwin, B.Sc., “Cora Lynn,** Point Road. Woolwich. 

Stead. David G., “Boongarre/* Pacific St., Watson's Bay. 

Steel. Thomas, “Rock Bank.’* Stephen Street, Pennant Hills. 

Stokes, Edward Sutherland, M.B., Ch.M., Dept, of Water Supply and Sewer¬ 
age, 341 Pitt Street, Sydney. 

Sulman, Miss Florence, “Burrangong,” McMahon’s Point. 

Sussmileb, C. A,, F.G.S., Technical College, Newcastle, N.S.W. 


Taylor, Augustus Selwyn, Cieological Survey of N.S.W., Sydney, 

Taylor, Prank H., c/- Box 137, G.P.O., Sydney. 

Tebbutt, Arthur Hamilton. M.B.. 186 Macquarie Street. Sydney. 

Tilley, Cedi Edgar. B.Sc., Geology Dept., University of Sydney. 

Tillyard, Robin John, D.Sc., M.A., F.L.S. F.E.S., Cawthron Institute 
Nelson, New Zealand. ’ 

Turner# A, Jeffens, M.D., P.E.S., Wickham Terrace, Brisbane, Q. 

Turner, Fred., P.L.S., F.R.H.S,, ’‘Oakhurst,” Chatswood. 

Turner, Rowland E.. P.E.S.. F.Z.S., cA Standard Bank of S. Africa, 
Capetown. ’ 


1917 Veitch. Rotert. B.Sc., c/- Colonial Sugar Refining Co., Ltd., Lautoka Mill 
Lautoka, Fiji. * 


1990 

1909 
1911 

1897 

mi 

1916 

1916 

1910 
1892 

1903 

1910 


F.E.S., R.N., “Aorangi," 


Walker. Commander John James. M.A., F.L.S., 

Lonsdale Road, Summertown, Oxford, England. 

Walkom, Arthur Bache, D.Sc., Linnean Mall. Elizabeth Bav. 

Wardlaw, Henry Sloane Halcro, D.Sc., Physiology Dept.. University of 

Mint, Macquarie 

Watt, Professor Robert Dickie, M. A., B.Sc Univermtv of 
Welch. William. P.R.D.S, .“Roto-iti.- Boyie S?r^Tosmw 

|hl£ S;"ni/lS;“e”Be“t^1”s®S^ *’"‘‘**’ 
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Howorabt Mekbrrs. 

1897 De Toni, Dr. G. R. Orto Botanico di Modena, Italy. 

CoRRESPONmNG Members. 

1888 Bale, W. M., F.R.M.S., 63 Walpole Street, Kew, Melbourne, Victoria. 

1884 Bell. Professor F. JeflPrey, M.A., British Museum 1 Natural History), Crom¬ 
well Road, London, S.W. 7., Bngrland. 

1902 McAlpinc, D., Government Vegetable Pathologist, Dept, of Apiculture, Mcl- 
bpume, Victoria. 

1902 Meyrick, Edward, B.A., F.R.S., F.Z.S., Thornhanger, Marlborough, Wilts., 
England. 

1888 Pearson, W. H. 

1901 Raffray, A., Consulat General de France, 6 Piazza Madama, Rome, Italy. 
Sanger, E. B. 

1893 Spencer. Professor Sir W. Baldwin, K.C.M.G., D.Sc., F.R.S., The Univer¬ 
sity, Melbourne, Victoria. 

Members Elected Stvoe the Isstte op the Last List (1013) Who Have . 

Died qr RESroKEo. 

1916 Bennett, Alfred L., “Ooklands/* The Oaks, near Camden. 

1913 Fry. Dene B., Northcote Rd., Lindfield. {Killed in action. 1917.] 

1918 Harrison, Berkeley. Cudgera Park, Burringbar, N.S.W. 

1916 Roaeby, Miss Mabel, B.A., “Redlands,” Military Road, Neutral Bay. 

1915 Stephens. Hairy, B.Sk?., Agr., “Erith,” City Road, Darlington. (Killed ki 

action, 1917.] 

1018 Turnbull, Alex. H„ Wellington, N,Z. 

1916 Williams, Arthur W,, Byron Bay, N.S.W. 



IISTDEX. 

(1920.) 


(a) GENERAL INDEX, 


Acacias^ fiowemg branches, reversion- 
shoots and seedlings^ exhibited^ 204, 
—so-cailed Phyllodes of the Aus¬ 
tralian PhyllodmeouB, 24. 

Alexander, C. P., An tmdeBoribed 
species of Clytocosmua Skuse, 183. 

Atnaronta macrocar pm. exhibited, 
179. 

Andrews, E. C., congratulation to, 7. 

Anth/urium Andreanunii exhibited, 204 
—cheheiensiSi exhibited, 204. 

Apoda xylomeli on waratah, exhibited, 
318. ' 

Aroids, exhibited, 204. 

Asilidaef Australian flies of the family, 
185. 

AsiUnae, male genitalia of some rob- 
berfiies belonging to the sub-family, 
250. 

Atrypidae of N.S.W,, 266. 

Australasian Association for Advance¬ 
ment of Science, IS. 

Australian Carabidae. 320—Coleop- 
tera, new species or, 375—Delpha- 
cidae, new genus of, 181—Diptera 
Bracnycera, 605—fii^ of the family 
Asilidae, 185—Lepidoptera, 474 — 
plants, resin-secreting glands in 
some, 329— EmylUdae and 
Autolytidae, 90— Tahanidae, 460— 
Tenehrionidaet 222. 

Auialytidae:^ AuMralian, 90. 

Avian, a new, Trematode, 500* 


Bag-moth [Metura elonaata)f exhibit¬ 
ed, 318. 

Bagshelter Moth, exhibited, 531. 

Balance Sheet, etc., 1919, 47-60. 

B^ison, W. N., Dun, W. S*, and 
Browne, W. R., The Geology and 
Petrology of the Great Serpentine 
Belt of N.S.W., Part ix., 286, 337, 
405. 

Bihio imitator, exhibited, 472* 

BinelUa tm^hriana, exhibited, 203. 


Birds trapped by Plsonia Brunoniana, 
180. 

Blakely, W. P., elected a member, 179 
see Exhibits. 

Borce Moth, exhibited, 631. 

floroma Udi/oliaf exhibited, 473—tedi- 
foUa var. rosmafinifolia, with double 
flowers, exhibited, 473—with white 
flowers, exhibited, 473 —Udifolia 
var. tripliylla^ exhibited, 473—with 
donble flowers, exhibited, 473^jow- 
nata, with double flowers, exhibited, 
47^-—^errulata, var. exhibited, 404 
—serrulata x B. florihundaf hybrid 
form exhibited, 4Q4. 

Botanic Gardens, Notes from, 260. 

Botany of Lord Howe Is., few notes 
on. 564. 

Bracinopods from Middle Falaeoxoic 
Bocks of N.S.W., 543—Silurian 
and Devonian, from N.S.W., ex¬ 
hibited, 473. 

Brachyeeraj Life Histories of Aus¬ 
tralian Diptera, 505. 

Brachyscilh mimta on branch of 
Eucalyptm ealiqna, exhibited, 319. 

Brewster, Agnes A., nee Exhibits. 

Broken Hill, Technical Commission of 
Inquiry into prevalence of disease, 
among mine-workers, 14. 

Browne, W. R., nee Benson, Dun and 
Browne. 

Bupreetidae, new genus and species, 

222 . 

Burkitt. A. N. St. G. H., elected a 
member. 179. 

Butia yatay. seed of, with twin seed¬ 
lings, exhibited, 819. 

Butterflies, new forms of, from the 
South Pacific, 468. 

CalUntemon pachyphyUm, two forms 
exhibited, 221“inWwaW», two forms 
exhibited, 221. 

Campbell, J.' H., congratulations to, 
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ii 


Carahid<ie of Tasmania, 113—which 
rauj^ beyond Australia and its de¬ 
pendent Islands, 320. 

Carboniferous limestone fossils from 
N.S.W., 364. 

Carter, H. J., Notes on some new 
Australian Tenebrionidaet with de¬ 
scriptions of new species,—also of 
a now genus and 8pe<nes of Bupres- 
tidae, 222— see Exhibits. 

Ceratopetalum gumimferumt with 
white dowers, exhibited, 473. 

(^Jiaetodacus tryoni. exhibited, 203. 

Chalcophorinae^ exhibited, 631. 

Chapman, F., Lower Carboniferous 
Limestone fossils from N.S.W., 364. 

Chapman, 11. G., elected a vice-presi¬ 
dent, 179. 

(^hase, Eleanor E,, A new Avian Tre- 
matode, 600. 

Cheel, E., see Exhibits. 

f^iieinieal Examination of Macrozamia 
spiralis^ 424. 

Chiromyzini, Revision of, ,632. 

Chromatism, Aroids illustrating, 204. 

Chrffsomyia hezztana, exhibited, 472— 
duo', exhibited, 2i)S—flaviceps, ex¬ 
hibited, 472— nigriceps, exhibited, 
472“ Tuftfaacim, exhibited, 203, 472 
— varipes, exhibited, 203. 

Chriwmyza aenea^ exhibited, 472, 

Clarke, flf. F., elected a member, 179. 

Cleland, J. B., congratulations to, 7. 

Clements, F. IVf., bequest of books 
and pictures, 472—reference to 
death, 318. 

Clytoeosmm, undeseribed species of, 
183. 

Ooccid galls on Eucalyptus salignat 
exhibited. 319. 

Cocas yatay, seed of. exhibited, 319. 

Coleoptera, new species of Australian, 
376. 

Collins, Marjorie I., appointed lan- 
nean Mncleay Fellow in Botany, *10 
—Certain Variations of the Sporo- 
cyst in a species of SapeoUgnia, 
217 —On the structure of the i^in- 
secreting glands in some Australian 
plants, 329. 

Columha Uvia d/)mestica. Nematode 
parasites of. in Australia, 662. 

Concretion, exhibited, 404. 

Cotton, L. A., congratulations to, 203 
■^letter returning thanks, 221. 

Crepia setosa, exhibited, 318. 

Cup moth on Waratah, exhibited, 318. 

Currabubnla District, Geology, Pd- 
aeontology and Petrography of, 286, 
337, 405. 


(^yauogenesis in Plants, iv., 447* 

Cyphogas t ra, ex 1 1 ibiled, 531. 

Cyrioides sex-spilotaf exhibited, 531. 

Danes, . 1 . V., elected a member, 631. 

David, Sir Edgeworth, congratulations 
to, 472. 

Delpbacidae, Australian, new genus 
of, 181. 

Dental incrustations and tlie so-called 
gold plating of sheepV teeth, 324. 

Devonian Bra<4iiopods from N.S.W., 
exhibited, 473. 

Diptera Brnchycern, Life IIintones of 
Australian, 506. 

Dixson, T. Storie., congratulations to, 
7. 

Dodd, A. P., Two new Hymenoptera 
of superfamily Proctotrypidae from 
Australia, 443. 

Donations and Exchanges, 51, 179, 
203, 221, 265, 318, 404, 472, 531. 

Drought, remarks on, in Presidential 
Address, 15. 

Dun, W. S., see Mitchell and Dun— 
see Benson, Dun, and Browne. 

Dwyer, J. W., elected a member, 179. 

Elections, 47, 170, 203, 265, 318, 404, 
531, 

Elston, A. IL, elected a member, 179. 

Epacris purpurascens, double flower¬ 
ed, exhibited, 404. 

Erigeron liwfolius, living plants ex¬ 
hibited, 404. 

Eriostemon Croivei, with white flow¬ 
ers, exhibited, 473 —lanceolatuSt 

showing double flowers and deterior¬ 
ation of stamens, exhibited, 473— 
with white flowei*s, exhibited, 473. 

Etheridge, R.. Jr., Obituary notice, 5. 

Eucalyptus saligna, stunted branch, 
witlt cluster of gulls, exhibited, 319. 

Eupatorhm glandulosum, exhibited, 
318. 

Euprosopia puncti facies, exhibited, 
203. 

Eusyllidae, Anstraliiin, 90. 

Exhibits 

Blakely, W. F., EupaUmum gUm- 
dulosum and Crep-is setosa, ^18— 
hybrid form, Boronia serrulata x 
B. florihunda and variety of B. 
serrulata. 404. 

Brewster, Agnes A., Eriostemon 
lanceolatus showing double flow¬ 
ers and deterioration of stamena, 
473. 
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Exhibits 

Carter, H. J., Six Australian gen¬ 
era of Chalcophorinaet 631— 
Three closely-alhed Cpphogastrat 
531 —Cyrioides nex-spilota, 531— 
New species of Stigmodera^ 631 
New genus from Port Macquarie, 
631. 

Cheel, E., Cercdopetalum gummi- 
ferum with white flowers, 473— 
Double-flowering peach-tree (Prw- 
n«s peraica var, dianthifloraji 
203 —Erigeron linifoliuSf living 
plants of, 404:—specimens of wild 
strawberry, Fragraria indica, 404 
—Kenntdga rubiounda with 
ish-white flowers, 473—Leaf and 
fruits of Pisonia Brunoniana^ 180 
—rare lichen from Mt. Kosciusko, 
205—species of Boronia with 
double flowers, 473—apecies of 
Boronia with white flowers, 473— 
two istlnct forms of CalUstetnon 
ifimindUs, 221—two forms of CoJ- 
luitemon pachgphplluftf 221— 
white flowering Eriostemon lance- 
olatm and E. Crowei, 473. 

Ferguson, E. W.. imago and larvae 
of muscid fly, 265, 

Fletcher, J. leaf of Jaearanda 
ovalifolia, 204—flowering bran¬ 
ches, reversion shoots and seed¬ 
lings of Acacias, 204—specimens 
of Pernoonia lucida, 531—stunlW 
branch of Eucalifptue mligna with 
cluster of female galls, 319 • 

Froggatt, J, L., Martgma lutea^ a 
noxious w<eed in parts of Queens¬ 
land, 180. 

Froggatt, W. W.» Bag Shelter or 
Boree Moth (Teara contraria)^ 
531—Cup Moth (Apoda xyh- 
meli) on Waratah, 318—aeries of 
flies from India, 472 —Bibio imi¬ 
tator, 472—Tobacco thrips from 
the Tamworth District, 180* 

Hamilton, A. A*, Aroids illustrat- 
iiur Chromatism, Virescence and 
Multiplication of spathes, 204— 
seed of Butia patag which had 
produced twin seedlinm, 319. 

Hardy, O. H., pair of flies, Cheg- 
Bomffse aenea, 472. 

Hynes, Sarah., concretion, 404. 

Jacobs, E, Gl., Epaerie purpuras- 
cens showing double flowers, 404* 


Exhibits:— 

McCulloch, A. R*, coliection of 
fishes. 203. 

Mitchell, J., Silurian and Devonian 
brachiopods from N.S.W,, 473. 

Smith, Vera Irwin, common 
moth {Metura elongata ); ilS 
method of progression on vertical 
pane of glass, SIS, 

Steel, T., pin embedded in liver of 
fowl, 318. 

Taylor, F. H., sheep maggot-flies 
and fniit fly pests, 203. 

Turner, F., Amarantus tnarcoearpt^ 
and Boerhaavia diffusa from 
Wootton Station, Upper Hunter, 
179—Remarks on Stipa aristi- 
glumis from Liverpool Plains and 
Anisaeantha muricata in Brewar- 
rina District, 179-180—specimen 
of Lolium terntdentum^ 531. 

Walkom, A. B., Seeds associate^ 
with Glossopteris, 631. 
Waterhouse, G. A., First and sec¬ 
ond ‘generations of crosses of 
Tisiphone abeona and T. rrnens- 
Upi, 631— Eeteronpmpha mirifica 
and H, paradelpha reared from 
larvae, 631—Five Butterflies rear¬ 
ed from c? Tisiphone rawnslepi 
mated with $ T, abeona, 221— 
Heteronpmvha solandri reared 
from egg, 472. 

Ferguson, E. W., see Exhibits—and 
Hill, G. F., Notes on Australian 
Tabanidae, 4S0, 

Fishes, small ooUection of, exhibited, 
203. 

Fletcher, J. J., On the correct inter¬ 
pretation of the so-called Phyllodeg 
of Australian Phyllodineous Aca¬ 
cias, 24—Presidential Address, 1— 
The Society's Heritage from the 
Macleays, 6d7 — see Exhibits. 

Flies, Australian, of the family Asili- 
dae, 186—from India, exhibited, 
472. 

Fossils, Lower Carboniferous Lime¬ 
stone, from N.S.W., 964. 

Fowl, pin embedded in liver of, ex¬ 
hibited, 318. 

Fragraria indica^ exhibited, 404. 

Friend, N. B., elected a member, 318. 

Froggatt, J. Tj., see Exhibits. 
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Froj^att, W. W., elected a vioe-pre- 
sident 179 —$ee Exhibits. 

Funst, H. (J., elected a member, 404. 

Galls on branch of EueaU/ptus stalianat 
exhibited, 319. 

Gellatiy, F, M., Obituary, 6, 

Genitalia, male, of some robber-flies 
belonging to the XstKnoe, 250. 

Geology and Petrology of Great Ser¬ 
pentine Belt of N.8.W., Part ix., 
337, 405. 

Glands, resin-secreting, in some Aus¬ 
tralian plants, 329. 

Glossopteris, seeds associated with, ex¬ 
hibited, 531. 

“Gold-plating’^ of sheep’s teeth, 324, 

Hamiltotti A. A,, Note>« from the Bo¬ 
tanic Gardens, Sydney, 2C0—see 
Exhibits, 

-» A. G., elected a vice-presi¬ 
dent, 179. 

Hardy, G. H., Australian Plies of the 
Family Asilidae, 18.5—On the male 
genitalia of some robber-flies be¬ 
longing to the subfamily Asilinae, 
250—Revision of tlie Chiromyzini 
(Diptera), 632— see Exhibits. 

Haswell, W. A., Australian SyUidae, 
EtigylUdae and Autolytida^^ 60. 

Hedley, C., elected a vice-president, 
179. 

Henry, Marguerite, elected a member, 
631. 

Heterodendfon, Hydrocyanic Acid of, 
447. 

Heteronympha miriAca, exhibited, 531 
— paradeXpha, exoibited, 581— bo- 
landri, reared from egg, exhibited, 
472. 

Hill, G. P., nee Ferguson and Hill. 

Honour Roll, 3—Invitation to sub¬ 
scribe to, 179—unveiled, 219. 

Hybrid form, Boronia serrulata x B. 
florihundf!^^ exhibited, 404. 

Hydrocyanic acid of Heterodendron. 
447. 

Hymen optera, Two new, of the super- 
family Proetotrypld^e from Aus¬ 
tralia, 443. 

Hynes, Mias R,. resolution re Royran 
Collection of Paintings, 47—-aae Ex¬ 
hibits. 

Tek-Hewins, E. T. J., elected a mem¬ 
ber, 404. 

Institute of Pathological Research, 
establishment of, 203. 

International Research Council, pro¬ 
posed, 11. 


Jacarmda ovalifolia. exhibited, 204. 

Jacobs, E. G., nee Exhibits. 

Kennedy a ruhicunda, with greenish- 
white flowers, exhibited, 473. 

Lea, A. M., Descriptions of new spe¬ 
cies of Australian Coleoptera, Part 
xvi., 376. 

Lepidoptera, Australian, 474. 

Lichen from Mt. Kosciusko, exhibited, 
266. 

Life Histories of Australian Diptera 
Brachycera, i., 605. 

Linnean Macleay Fellowships, an¬ 
nouncement, 472, 631. 

Litmridae, Revision of, 474. 

LoUum temulentum, exhibited, 531. 

Lord Howe Is., Notes on botany of, 
504. 

Lower Carboniferous Limestone Fos¬ 
sils from N.S.W., 3M. 

Lucilia craggii, exhibited, 472— fucina^ 
exhibited, 203— aerenissima, exhibit¬ 
ed, 472 —SolaiOy exhibited, 203. 

Macleay Centenary Meeting, 218 - 
date announced, 179. 

Macleuys, The Society's Heritage from, 
567. 

Macrozamia apiraiiii, chemical exam¬ 
ination of, 424. 

Maiden, J. H., Few notes on the 
Botany of Lord H<>we Is., 664. 

Martynia lutea, exhibited, 180. 

McCulloch, A. B., nee Exhibits. 

Members, List of, 649. 

Metoponia rubricepn, 505. 

Metiira elongata, exhibited, 318. 

Mitchell, J.i New Brachiopods from 
Middle Palaeozoic Rocks of N.S.W., 
643— see Exhibits— and Dun, W. 
S., The Atrypidae of N.8.W., with 
references to those recorded from 
other States of Australia, 266. 

Muir, F., N<iw genus of Australian 
7)elph€tcidae, 181. 

Muscid flvt imago and larvae, exhibit¬ 
ed, 265. 

Nematode Parasites of domestic 
pigeon in Australia, 552. 

NeopoUenia exhibited, 203, 

Neuropteroid Insects of Hot Springs 
Region, N.Z., in relation to problem 
of Trout Food, 206, 

New South Wales, Lower Carbonifer¬ 
ous Limestone Fossils from, 364— 
New Brachiopods from Middle Pal¬ 
aeozoic Rocks, 643. 
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Noblc^ ii. J.; elected a member^ 203. 
Notes trorn the Botanic Gardens, Syd¬ 
ney, 260. 

O’Dwyer, Margaret H., elected a mem¬ 
ber, 531. 

Ophyra analis^ exhibited, 203. 


Pacific, New forms of Butterflies from 
the South, 468. 

F'anorpoid Comdex. Additions and 
corrections to Part 3,, 214. 

Pan-Pacific Science C.ongress, 265. 

Parasites, Nematode, of domestic 
pigeon in Australia, 552. 

Peach-tree, double-flowering, exhibit¬ 
ed, 203. 

Persoonia lucida, exhibited, 531. 

Petrie, J. M., Linnean Macleay Fel¬ 
low in Bi^hemistry: Cyanogenesis 
in Plants, iv. The Hydrocyanic Acid 
of Heterodendrofif 447—re-appoint¬ 
ed 1920-21, 10—summary of year’s 
work, 8—The chemical Examination 
of Macrdaamia spiralis, 424. 

Pliyllodes, On the correct interpreta¬ 
tion of 8t>called, of Australian 
PTiyllodineous Acacias, 24. 

Pigeon, Domestic, Nematode parasites 
of, in Australia, 552. 

Pincombe, T. H„ elected a member, 
179. 

Pisonia Brunoniana, exhibited, 180. 

Presidential Address, by J. J. Flet¬ 
cher, 2 . 

Proceedings, change of size, 7. 

Proctotrypidae, Two new Hymono^ 
tera ot superfamily, 443. 

Prunm persica var. dtanthiflora, ex¬ 
hibited, 203. 

Pyrellia naronea, exhibited, 203. 


Rainbow, W. J., Obituary notice, 5. 
Resin-secreting glands in some Aus¬ 
tralian plants, 329. 

Revision of Australian Ij^idoptera— 
Livaridae, 474—of the Chiromyzini, 
532. 


Bichardia afrimna^ exhibited, 204-- 
Elliottiana x Pentlandii, exhibited, 


204. 


Robber-flies, male genitalia of some, 


260. 


Ropiness in Wattle Bark Infusions. 52, 
Rowan Collection of Paintings, 47. 


SaproUtynia, Variations of sporocyst 
in a species of, 277. 

Seeds associated with Glossoptena, 
exhibited, 531. 


Serpentine Belt of N.S.W., Fart ix,, 
285 337 406. 

Sheep’s teeth, ‘^gold-plating” of, 324, 

Silurian Brachiopods from N.S.W., 
exhibited, 473. 

Sloone, T. G., Carabidae of Tasmania, 
113—List of species of Australian 
Carabidae which range beyond Aus¬ 
tralia and its dependent Islands. 
320. 

Smith, R. Greig, Macleay Bacteriol¬ 
ogist to the Society: Ropiness in 
Wattle Bark Infusions, 62—sum¬ 
mary of year’s work, 8. 

Smith, Vera Irwin, Linnean Macleay 
Fellow' in Zoology: Life Histories f)f 
Australian Dip tera Brachycera, i. 
Stratiomyndae, 606—Nematode Par¬ 
asites of the domestic pigeon in 
Australia, 652—re-anpointed 1020- 
21, 10—summary or year’s work, 
10—Exhibits. 

Spathes, multiplication of, in Aroids, 
204. 

Sporocyst, variations of, in Saproley- 
nia, 277. 

Stamens, deterioration of, in Erios* 
temon lanceolatm, exhibited, 473. 

Steel, T., On dental incrustations and 
so-called “gold-plating” of sheep’s 
teeth, 324 —see Exhibits. 

Stephens, Harry, Obituary notice, 4. 

Stiymodera, new species, exhibited, 
631. 

Stratiomyiidae, 605, 

Strawberry, specimens of wild, ex¬ 
hibited, *404. 

Stuart, Professor T. P. A., Obituary 
notice, 5. 

Syllidae, Australian, 90. 

Tabanidae, Notes on Australian, 460. 

Tasmania, Carahidae of, 113. 

Taylor, A. S., elected a member, 179. 

Taylor, F. H., see Exhibits. 

Teara contraria, exhibited, 631. 

Tebhutt, Dr. A. H, elected a mem¬ 
ber, 265. 

Teeth, sheep’s, “gold-plating^ of, 324. 

Tenebriorhidae, Australian, 222. 

Thrips striatuA, exhibited, 180. 

Tillyard, R . ,T.. Linnean Macleay Fel¬ 
low in Zoology: Panorpoid complex. 
Additions and corrections to Part 
3., 214—Report on Neuroptei^id 
Insects of Hot Springs Region, 
N.Z., in relation to problem of trout 
food, 205—summary of yearis work, 
8 . 

Tisiphone abema, exhibited, 221— 



rNDSJX. 


VI, 


rawnsletfif exhibited, 221 —rawnsleyi 
X T. aheona, exhibited, 631. 

Trematode, A new avian^ 600. 

Trout food, Neuropteroid Insects of 
Hot Sprinpfs Region, N.Z., in rela¬ 
tion to, 205. 

Turner, A. J., Revision of Australian 
Lepidcmtera-LijMmclae. 474. 

Turner, F., »ee Exhibits. 

Variations of the sporooyst in a spe¬ 
cies of Saproleffniat 277. 

Vireseenoe, Aroids illustrating, 204. 

Walkom, A. B., appointment as Sec¬ 
retary, 31 —see Exhibits. 


Waratah, Cup Moth (Apoda xylomeli) 
on, exhibited, 318. 

Wardlaw, H. S. H., Linnean Macieay 
Fellow in Physiology: summary of 
yearis work, 0. 

Waterhouse, Q. A., Descriptions of 
new forms of Butterflies from the 
South Pacific, 468 —see Exhibits. 

Wattle Bark Infusions, Ropiness in, 
62. 

Watts, W. W., reference to death, 
404. 

Wilson. Prof. J. T., congratulations 
to, 219—unveils Honour Roll, 219. 



IKDEX. 


(b) BIOLOGICAL INDEX. 

SynonyniH are printed in italiea: new names in SHAliL OAPiTiLS. 

Pa^ Page 

;us .. 156 Acacia rupicola 329^ 331 Agonoehila flin 

reichei .. •« 160 salicina. 26 

M . 377 auaveolens .. 33, 39 plagiata .. 

. 25, 331 suberosa .. 38 sinnoBa .. 

anthocarpa .. 30 uncinata .... 45 vittula .. . 

ata. 31 vemiciflua 329, 331-2 Agriini. 

mata 33, 329, 331- verticillata .. 30, 39 Ailanthue glandi 

333 Achlya .... 278-9, 281-4 Albiazia .. .. . 

ilacocarpa .. 491 Aeidopsiloa. 445 Alectryon eoriac 

oOeyaiia .... 37 Acroniopm . 378 excelsum . 

id wiUi .... 38 Actina tibialis .. 522, 528 tomentosns 

tirkitti .... 30 Actinoconcbus piano- Aleochara pubei 


Abacetus .. .. 

Pam. 
.. K6 

Abax reichei .. 

.. 160 

Ahraem . 

.. 377 

Acacia.. .« 

25, 331 

acanthocarpa 

.. 30 

alata .. .. 

31 

armata 33, 329, 331- 


333 

aulacocarpa 

.. 481 

Baileyaiia .. 
Bid wiUi 

.. 37 

.. 38 

Burkitti .. 

.. 30 

buxifolia .. 

.. 43 

Gultrata 

.. 33 

Cunningbaxai 

.. 447 

eyanophylla 

.. 38 

dealbata .. 

.. 38 

decipieus .. 

.. 33 

decurreuB 35, 37, 43 

discolor 29, 

35; 37, 


204 

dodonaefolia 

.. 331 


data . 37 

exedsa. 31 

exsudans .. .. 331 

faloata • • 32, 33, 39 
doribunda .... 45 

Gilbcrti .... 38 

heterophylla, 31, 43- 
45 

implexa .. .. 31, 33 
implexa (f) *. 40 

tlonesii. 37 

juniperina .. 319 
leprosa .. 42, 43, 331 
leptoclada .... 33 

Lmdleyi .... 38 

linifoha .... 32 

iongif olia .. 33, 38-9 
maijradenia .. 37 

nuelanoxylon^ 3^ ^ 

myrtifolia, 3^-3, ^ 

Oflwaldi .... 30 

padiycarpa .. 38 

pendula .. .. 531 
podalyriaefolia S3, 40 
poljfbotrya . • 33 

pminosa .... 37 

pycnantlm, 43, 62, 

329, 331, 333 
rubida .. ,. 31, 43-4 


sulcata . . 29b, 351, 369 
Aetinoorinidae .... 342 
Actinocrinus sp. .. 342 

Aeupalpus maatersi 137 
piceua .... 321, 323 
Acyphas .. 475-6, 480-2 
aznpbideta .. 481-2 
ebionitis .... 481-2 
fulvioeps .. .. ^1-2 

fmca . 482 

leptotypa .. .. 481 
leucomelas .... 481 

Addaea. 214 

Adeliiuae .. .. 232, 246 

Adelium. 238 

angulatum .... 232 
angulieolle .. 232 

bioolor . 232 

brevicome .... 247 
caloBomoides 232, 246 
POLmiM .... 247 
regulare ,. .. 247 
Bc^alicum .... 232 
Addotopus .... lie, 177 
haemorrbojdaliB, 177-8 
scdytidea .... 177-8 
tasmani .. 177-8 

AdianPim fermosum 564 
Aephnidius addoides 322 
Ageratum conyzoides 566 

Aookioa. 136 

OVAliIPBKNIS .. 131 
SIMSOWI .... 130-1 

AaoKiOTKi .... 119, 129 
Agonochila .... 170,174 
biguttata .... 174-6 
BIMACTOATA .. 174 
binotata .. 174-6, 322 
corticaliB .. .. 174 

cnrtula. 174 

fenestrata .... 174-5 


Page. 

Agonochila flindebsi 

174-6 

plagiata .. .. 174-5 
sinnoBa .. .. 174-5 

vittula. 175 

Agriini.115, 117 

AilanthuB glandulosa 36 

Albixzia. 331 

Alectryon eoriaeeus 450 
excelBum .. .. 450 
tomentosus .. 450 
Aleochara puberula 375 
Allognosta ,. 533, 641-2 
assamenBis 533, 512 
barbiellinii 533, 542 

brevis. 542 

crassa .. .. 533, 542 
craBBitarsifi 533, 542 
dorsalis .... 533, 542 
fuBcitarsis .. 633, 542 
inermis .... 533, 542 

lata .6^, 642 

obionriventriB 533,542 
pttilipeg .... 633, 642 
gimilis .. .. 533, 542 
vn^oB .. 633, 541-2 

Aloeasia. 458 

macrorrfaiza .. 458 

Alpbitobius. 226 

BLAIRl. 225 

XAMIAPHILA . . 226 

Alstonia constriota.. 447 

AiveoliteB. 366-6 

septosa. 366 

Amaiinae. 116 

Amblygnatbus minatufl 136 
Amblyosyllis .. .. 108-9 

granoea. 109 

maddrends .. 108 

Bpectabilia .... 108 
Amblystomus, 116, 

OONVEXUS .... 136 

guttatus. 321 

indicuB. 321 

inetallictts .... 320 
niger .. .. .. 136 
ovalis .. ,. .. 136-7 

parvuB. 136 

Btenolophoidea.. 321 
Amblytelus .... .. 152^ 

brevis . 178 

curtus .... 168,155 
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Axublytelufi curtuH var. 

vittata. 166 

NIGER .153-4 

placidus .. 153, 155 
SlHBONl .... 153-4 
STBUTUS . . . . 163 

AmeletuK. 208 

Amphibia paUipes .. 321 
AMVODALOPHYLIiUK 341 
ETHEBIDQEI 290, 339 
AnaeanthoberiB 533,541^2 


Ancbomenini .. 120, 104 

Anchoineuus. 164 

margineUns .. 164 

Anchonderini .. .. 116 

Anct/rona arnica . * 377 

vesca . 377 

Audropogou sorghum 459 

AueiuuteB. 337 

ovata. 287 

Anemia. 225 

OAULOBIOIDES . . 224 

dcnticulata .. 224 

sardoa. 224 

Anisacantha muricata 180 
Anisodactvlus disooideus 
115 

Anisotarsus. 115 

Anomites reaupinoita 345 
Anomotarus ., 170, 176 

aeneus. 176 

AnoploayUis fuha .. 102 

Anthelidae. 474 

AntJiemis. 333 

Antbicidae ,. ., 379, 380 
Aiitliicus albanyensis 380 
.. .. 381 

exiguus. 381 

glabricollia .. 381 

hesperi. 380 

iinmaculatus .. 380 

inftcUm . 380 

intricatus .. .. 379 

krefftii . 381 

mastem .. . . 380 
myrteus ,. .. 381 
nitidissimus .. 381 

ovipennia .. .. 379 

propinqum .. 381 

rarus. 381 

scydmaenoides 380 

BimiUa . 380 

xerophilus .... 381 

Anthiini. 117 

Anthomyia .. 527 


Antbimum Andreannm 

204 

chelseienBis .. 204 
Aniicyra approximata 498 


Page. 

Antipha baeaUa .. 496 

Apasis .. 242 

Aplanes .. 278-9, 281-4 
Apoda ^lomeli .. 318 

Apotominae. lit) 

Apotomim. 120 

Apotomus . 116 

Aprophyllum haUense 341 
Arciiaeocalamitea, 292, 
297, 337 

Ajrcldchauloides dubi- 

tatUB. 206 

Areatha antioa .... 498 
Argutor holomelcmust 158 
nitidipcmis, .. 158 
Area exoleta .. .. 499 

Arsipoda. 401 

Artaxa arrogana .. 486 
chryaeph^ 480 
comp84sta «. .. 499 

iobrota . 480 

lueifuga •. .. 484 
meeM .. «. .. 486 
aimulanB .. .. 485 

usta. 499 

Arytera. 329 

Ascaridia . 559 

columbae, 552, 559, 
560-1 

maculosa .. .. 560 

Ascaristeres. 559 

cdlumdoe •. .. 559 
moculoaa .... 559-60 

Asili<£e.isS, 505 

Alsilinae, 186, 190, 250-1 

Asilus .. 251, 524 

aoutanguiua 189-90 
alcetas ., 252, 2574) 

aUcis . 195 

alUgana .. 189, 256-7 

amycla . 265 

amythaon .. .. 258 

emtileo . 196 

arwofa# .... 195-6 

aureus. 251 

auntralk .... 189 
bekebulb* . 189 
blasio .... 252, 267-8 

centho . 2.55 

cilieatus .. .. 189 

eoedidus .... 189 
cegna^us .... 195 
crabronifonniB 189 
(Msou^ms .. .. 255 

elioitus. 189 

exOis .... 188-9, 201 
feriferus .. 189 


viii. 

Page. 

Asilus ferrugmeiven- 

tris. 189, 262-4 

filiferus .... 188, 201 
fraternua .. .. 193 

fulvi pubescence 189 
(iEKITALIS .... 261-3 

hyagnk . 264 

ingloriuB 252, 266-0 

jackaonii .. .. 258 

laticornis .. .. 189 
longiventris .. 189 
luctifiem .. .. 193 
malleolus 252, 265-6 

inargitis .. .. 199 
maricus .. ,. 189 

maso . 258 

mistipss .. •. 202 

murinuB 252-3, 267-8 

nigrinus .. .. 189 

nigritarsis .. .. 268 

obumbratuK .. 189 

pelago . . 262, 256-6 

planus . 256 

regius .. .. 189, 261 
nibrithorax .. 252-3 
rufiventris 252, 2^7 

rufocoxatus .. 189 

nifometatarsis 189, 
196 

rufotarsis , .. 196 

senceiventris .. 266 

setifemoratuH 195-6 
sydneensis .... 268 

sydneyensis, 262, 267-8 
tasmaniaes .... 268 

trachalus .. .. 269 

unilineatm .... 266 

varifmoratuB .. 189" 

villaticus .. .. 201 

vittipes . 106 

Asparagus plumosus 
var. nanus .. .. 566 

AsphaluH . 230 

Aster subulatus .. 566 

Atalaya hemiglauca.. 447 
• Atalophlebia .. .. 208 

Athyria planosulcatus 361 
Athyris royssii .... 364 
Atrypa, 2o6, 268-70, 272-6 
aspera .... 267, 274 
desquamata, 266, 268, 
271, 274 
DUKTROONENSrS 266, 
270 

KRECTIROaTRIS 260-8 
fimbriata .. .. 274 

headii var. anglica 271 

hystrix. 274 

marginalia 260, 268-9 
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Atrypu plicatoUa ^66, 271 
puijOhra. 266, 270, 548 
reticularis, 266-71, 
273, 548, 550 
reticularis var. as- 
pera .. .. .. 267 

reticularis var. de- 
currens .. ., 274 

sp. 274 

spinosa. 274 

Atrypidae .. .. 260, 272 
ATBVPOiUKa .... 206, 271 
ANQUSTA, 266, 273, 

543, 549 
AUSTBAi/is, 266, 272-3, 
543, 547, 540 
Austroperla cyreue 207 
Autolytidae ...... 90 

Autolytus. 109 

pachycerus .. 109 

Aviculopecten gran- 

OHUN. 290, 350 

knockonensis .. 356 

sp. 290-1, 356 

Axiologa .. .. 476-6, 495 
pura . 495 


Axynaon champiDni 249 

«> 

Baccharia. 333 

Bacillus coli com- 
munis 54 

Bacterium acaeiae*. 80 

Atherstonei .... 85-6 
metarabinum .. 86 

Badamia exclama- 
tionis SUBPLAVA .. 471 
Banksia serratifolia 470 
Barraudella linguifer 548 


linguifer var. wil- 
kinsoni, 267, 643, 
649-60 

MOLONUISNSIS 543, 54S 


Basolia. 117 

Baylea koninckii .. 358 

Belleropbon.. 369 

cf. liiulcus, 290, 369- 
60 

costatus. 360 

sp. 290, 359-60 

Belyrida©. 446 

Bembidiini .... 119, 151 

Bembidiutn. 151 

bipartitum .... 144 

dubium. 161 

europa . 321 

haimferum .... 321 

hobarti. 178 

opulentum .... 321 
riverinae .. .. 321 
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Bembidium socaloides 144 
Beridinac, 533, 535, 637, 
540 

Beris brevis .. .. .. 542 

chalybeata, 522, 526-7 
/ t4iicitar$iii .. .. 542 

lato .. .. 542 

sp. 622 

Bibio imitator ., .. 472 
Binellia tayloriana.. 203 

Boerhaavia diffusa.. 179 

Bolbophanas. 231 

Bombylidae. 505 

Bomhyx lutea .. .. 480 
obsoUta -. .. .. 498 

Boekoides .... 53^ 540 
suBunATUS .. 533, 540^ ^ 

Boreomyia . 539 

subulata .. 533, 540 
Boronia floribanda.. 404 
ledif olia .. .. 473 

iedifolia var. ros- 
marinifolia .. 473 
Iedifolia var. tri- 
phylla .. .. 473 


pinnata. 473 

rofimarinifolia 473 
serrulata .... 404 
serrulata var. .. 404 

triphplla .. .. 473 
Bracbyehlton popul- 

neus. 447 

Brachydema ...... 139 

tasmaniae .. .. 139 

victoriae .. .. 139 

Brachylaena. 333 

Brachyninae. 116 

Brachynini .... 116, 120 
Bracbyscelis munita 319 

Brises. 231 

Bronteus jenkinsi .. 267 

Broscini .. 115, 119, 124 

Bryaxis . 376 

Biyeopia, 223, 237-9, 246 
angulata .. .. 247 


cheesmam .... 246-7 
coelioides .. 238, 247 
ODKATA .... 244, 246 
crenaticollis 246, 247 
diemenensis .. 237-8 

dubia . 247 

f emorata .... 247 

QLOBIOOLLIS . . 244-5 
globulosa .. .. 247 

HEXAOONA 237, 245-7 

tiHAi. 246, 247 

longipes ,. .. 247 

minor. 247 

minuta .... 237, 246 


PAge. 

Brycopia monilicomis 247 

OBTUSA. 246-7 

picta .. .. .. 247 
pilosella .. 237, 245-6 
punctatissima .. 247 

taylori. 247 

tuberculifera .. 247 

Buprestidae .... 222, 531 
Butia yatay. 319 

Cabasa pulchella .. 185-6 
rubrithorax .. 185-6 
rpfithorax .... 185 

venno . 185 

Caetocrinus ., .. .. 342 

? BttOWNEi 293, 342 

eotypiis. 342 

Cadmus fasciaticoUis 382 

Caedius. 223 

spbaeroides . • 223 

tuberculatua .. 223 
Caesalpinia Gillieaii 33-4 
Cafim amblyterus .. 376 

laeus . 375 

Calamites .. .. 297, 315 
Calamopora tentikepta 341 
Callianura .. .. .. 35 

portoricensis .. 34 

Calliphora villosa .. 444 
CaUistemon pacby- 

phyllus . 221 

viminalis .. .. 221 

Cahdium tenue * • * * 557 
tenmesimum .. 667 
Caloaoma emtrdla .. 124 
grandipenne . - 124 
bceanioum .. 124, 320 
schayeri ., .. 124 
Walkeri .. 124^ 320 
Calyi>tociokia .. .. 121 
ATKB .... 114, 121 
Camaroteobia sossmil- 

obi. 269 

Caninia. 368 

Capillaria. 566 

columbae .. .. 657-60 
dujardini .. .. 667 

tumida. 656 

Capnaris Mitefaelli 447, 
449 

Carabidae. 323 

apertae .... 119,124 
biperforatae 116-7, 

m 16$ 

clausae .... 118,121 
conjunctae 115-6,119, 
124 

disjunotae 116-6,118, 
121 
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Garabidae uiiiperforatae 
115-7, 110, 124 

Carabinae. 110 

Carabiai .. 117, 119, 124 

CarabuH. 117 

Caragola . 492 

Cardiothorax .. 232, 237 
acutaugulus .. 232 

aeneuB. 232 

aetipennis .... 232 

alternatuB .. 234-5 

coeruleo-niger 232, 234 
constrictus .... 232 
KXOISICOliLlS .. 236 

humeralis .... 235-0 
macleayensis .. 232 
MARGiNAiTra .. 233 
liKTAIiLlOUS . . 234'5 
cjuadridentatus., 236 
KBGULiABlS .... 231-5 
UNDGliATIOOSTiM 236 
waickeriaerii .. 233-4 

Carenideg.122-3 

Carenum . 123 

laevigatum .. 123 
laevipenne .... 123 

morosum .. .. 173 
polituium .. 123, 173 

Carpocapaa. 216 

Carpophilw convewi- 

usculm . 377 

Caaaia Candolleana 32, 36 
Casuarina gJauca .. 447 

Catadromua .... 152, 1()4 
elseyi .... 114, 321 
f impressus .. 320 

lacordairei .... 164 

tenebrioides .. 321 

Catascopuh australas- 

iae. 322 

elegans. 322 

Catopherwf corptUen- 

tu8 . 249 

Celaenephes parallelus 322 

CeneuH.. .. 159 

chalyheipennis 162 
Cenogmus .. .. 131, 135 
rotaadioollis .. 135 
CaPHAtiOSTRONGYLUS 563 
columbae .. .. 657 
quadriradiatus 554-5, 
560 

Ceratocephala vogdeai 

270, 646 

Ceratopetalum gum- 

miferum. 473 

Cerdistus auatralie 188-9, 
201 

sydneyenais .. 191-2 


Page. 

Gbaetetes .... 286, 364-G 
ptitropolitanus 365 

aeptoauB .. .. 366 
gPlNDLlFKBUB 290,’ 

365-6 


Chaetodaous tryoni 203 
Ghalois calliphorae.. 445 
Chalcophora .. .. 531 
Cbalcopbormae*. .. 531 
Ghaicopterus ccUmsi 219 

eupreos. 249 

eupHventris .. 249 

rusHous . 249 

setosus. 249 

amaragduluB .. 249 
Charnidan fulvicepa 482 
Chionopht»8fna para- 

doxa . 478 

Gbiromyia priaea .. 539 
vittata. 538 


("biromyza 632, 634, 536-7, 
539 

australis .. 532, 538 
flavioaput .. .. 534 
fuacana .... 532, 538 
krausei .... 532, 539 
leptiformis 532, 538 
ocnracea .. 532, 538 
paradoxa .. 532, 539 
pausleni .. 532, 539 
prisoa .. 532, 538-0 
transequa .. 532, 538 
vicina .... 532, 539 
vittata .. ..632, 537 

Ghiromyzini. 533 

Chlaenimae. 116 

Chlaeniini 116, 117, 120 
Chlaenioidius .. 162, 164 
herbacem • • •• 322 

melHei .. 322 

prolixuB .. 164, 321 

Chlaenius. 117 

australis .. .. 178 
binotatus .... 322 

flaviguttatus .. 322 

hamirer. 322 

maculig;er .. .. 322 

ophonoides .. 322 
gueenslandicus 322 

Cbloromyia. 616 

formosa .. .. 522 

Chonetes aspinosa 290, 
343 

coitkoides .. .. 343 
hardrensis 293, 343, 
368 

lagaessiana 369, 37T 
papilionacea 309-71 
Choneops tibialis 622, 628 
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Ckoriatites mcaguensw 

348 

Gbrysantbemum ,. 333-4 
Ghrysomelidae ., .. 382 
Cbrysomyia albiceps 472 
bezziana .. .. 4^2 

dux. 203 

Haviceps .. .. 472 

formosa .. 522, 525 
nigriceps .. .. 472 

p<dita.. .. 525-6, 528 
rufi facies i. 203, 472 

varipes. 203 

Chrysomyza aonea.. 472 
Chvlnus .... 124, 128-9 

ater. 129 

Cillenum. 151 

mastersi ,. .. 161 

Cleistopora. 368 

Clitellaria ephippium 610, 
522 

Clivina. 122 

angitstula .. .. 123 
australasiae .. 320 
deplanata .. . • 123 
dilutipea .. 123, 320 
diJutip^ var. tas- 
maniensis .. 122-3 
discoidalis .... 122 

dorsalis .. .. 122 

ephippiata .... 320 

exlmia . 320 

elix . 320 

eterogena .. 122-3 
lepida .. .. 123, 178 

misella. 123 

suturalis .. .. 122 

vagans.122-3 

verticalis .. .. 122 

Clivinides. 122 

Clorinda linguifera 
var. wilkinsoni .. 550 

Clytocosmus. 183 

helmsi. 183 

riLLYARDi .. .. 183 
Coccinellidae .. .. 400 

Cocos yatay . 319 

Coelostomiis pioipes ,321 

Coenobius. 403 

ineonstans .... 401 
INStTLIOOLA. . .. 402 
LONGIOORKIS . . 401 

parvoniger .. 401 

SPIBSUS. 402 

Coenomyiidae .. .. 633 

Coleoptera. 115 

Coloburiscus .. .. 208 

humeralis .. .. 208 

Colpodes lafertei 322 
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Colpodes BubmetallicuB 322 
violaccus *. .. 322 
Columba domestica.. 657 

livia .. .. .... 557 

Jiv iu domestica 552 

Compositoe .... 329, 333 
CoDocardinm sp. 290, 354 
Cenuiariu sp. 290, 294. 

362 

Convexae . 263 

("onyxa altissima .. 404 

Naudinii .. .. 404 

Coptocarpus .. .. 168 

australis .. .. 168 

Goamodificue rubripie- 


tus. 322 

Cossidae... 216 

Cratocerini. 117 


Crea^is lidirosus .. 322 

Crepis setosa .. .. 318-9 
Crispata ulstrix .. 361 
Orocodilus porosus.. 328 

{Jryptoheris .. 632, 634 
herheaeens .... 534 
Ctenodactylini .. 120, 165 
Ctenodonta sp. 290, 353 
Cuneipectini .. .. 119 

Cupania sp. 450 

Cyathaxonia .. .. 341 

Cyathopliyllum .... 270 

Cycas. 424 

circinalis .. .. 425 

media. 426 

irevoluta .. .. 426 
Cyoloidotrypa .. 366 
ATjS'rRATiis .. 290, 367 
CyclorrliApha .. .. 505 

Cyclotrypa. 367 

Cynodon incompletus 457-9 
Cyphaleinae .. ., 231 

Cyria. 222 

Cyrioiubs. 222 

8EX-SPILOTA 222, 631 

Cyrtina. 268 

carbonaria .... 370 
Cyrtoeeras 287, 290, 363 


Dactylina arctica .. 265 
Dactyloctenium aegyp- 

tiacnm. 666 

Daedroais 223, 237-9, 243 
amhiffm -. 238, 240 
angulata .. .. 238 
ANTBNKAtlS 238-40 
apiformk .. .. 288 
erenato-striata 238, 
240 

hirauta . 238 

♦nterrtepta .... 238 
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Daedroais montieola 238, 
240 

pggmaea .... 238 
vietorkte -. .. 237-8 


Darala reducta .... 491 
Dasybasls .. .. .. 467 
appendiottlata 466 
Dasycmra 476-6, 496, 498 

arffa . 497 

basalis . 496 

distinguenda .. 496 

divisa . 496 

grotei .. .. .. 497 


borsfieldi .. .. 497 
kanealia •. .. 497 
wilgirica .. .. 497 
ostraeina .. .. 497 
pudibunda .... 497 
sawanta .. .. 496 

securis .. .. ..497-8 
Dasyohiroides .... 488 

pratti . 489 

Dasypogoninae .... 1^ 
Daaypogon nigtitarsis 253 


pulchellUH .. .. 185 
rubrithorax .. 186 

venno . 186 

^ Batura Stramonium 566 
BauGUH braehiatus .. 566 

Daviesiella cf. como- 

ides. 343 

Deleatidium. 208 

Delphacidae ,. .. 181 

Delphacini. 181 


Demoplatus australis 460-1 
NiaaoviTTATus 460-1 
Dentalium sp. .. 290,363 
Deudorix epijarbas 470 
epijarbafi diovblla 470 
epijarbas diovis 470 
epqarbas matbewi 470 
epijarbas Wood- 

fordi. 470 

Diabsticus ., .. 170, 176 
australis .. .. 176 

S ftuper. 178 

oromerus 115, ,181-3, 
320 

amaroides .. 132, 178 
australasiae .. 178 

edwardsi .... 132 

melauarius .. 320 
PERATXR .. . . 132-3 
quadricollis .. 132-3 
reetangulus .. 132 
viRiwra^Nis .. 182-3 
Diapriidae . ^ . 443, 445 
Dibunophyllum 368, 370 
Didranonous queexis* 
landieus. 322 



Paec. 

Bicraspeda.. 

. ^ 

nitida.. 

. 322 

Diorochile. 

166-7 

brevieoUis .. .. 

168 

goryi. 

168 

minuta. 

168 

punctipemiis 168, 178 

iluadneoUis ., 

167-S 

ventraiis .. .. 

114 

Dietyophorodeiphax 

181 

DlCTYtJ-ApI^AKKS .. 

281-4 

Bietyuchus .. ., J 

378-84 

Dielasma haatatum 

368 

saeculum .. ., 

368 

saeculum var. amy- 

gdala, .. 290 

. 346, 

1 

i 

saooulum var. has- 

tata .. 290, 

> 294. 

346-7, 369 

sp. 

290 

Dilwynnia. 

386 

Binona. 

237 

coelioides 237, 

246-7 

picta .. 237, 

246-7 

sp. 

246 

Diphyphyllum sp. 290, 341 

Diplacodes bipunctata 208 

Biptera. 

183 

Bitropidus. 

400 

abdominalis . 

396 

acioulatus .. . 

8a8 

amabilis • ,. , 

382 

antennariuB 

383 

apiciflavus 

304 

armatuB .. . 

396 

aurichalceus . 

382 

baccaeformis . 

383-4 

BIMAOULATUS . 

392 

brevicollis .. . 

399 

BRUNKIPEKNIS 

399 

CASRULEUS . . « 

397 

eanescens .. . 

386 

OARIVATICBPS . 

395 

chcdeem .« . 

389 

ol3^ealis ., . 

397 

ooelistis .. , 

396 

cognatua ., . 

396 

comans. 

387 

concolor .. •. 

396-7 

congenitus . • . 

396 

convexiusctdus 

387 

<PORiAoans .. . 

397 

oomutus .. 885 

, 389 

Gostatus .. 3ffl, 

, 897 

dimidiatus .... 

382 

distinguendus .. 

389 

doriae ,. •. .. 

386 

elegantuluB .. 

388-4 
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Ditropidus facialis 398 
faficiatus .. 38G, 391-2 
faaciatas var. 

PIOTIPES .... 386 
frontalis .. .. 397 

tJENlCULATUS . . 391 

gymnopterufi .. 391 
mperialis .. .. 389 

IMPCNCJTICOLLIH 393 
indistinctus .. 396 

msioNis .. .. 394 
insularis .. .. 389 

intonsua .. .. 391 
jacobyi 384, 399, 400 
laevicollia 382, 390 


laminatus .. .. 388 

lateraliii . • * • 389 
LATIOOIXLS .... 393 

LATIFRONS .... 390 

lentulus .. .. 388 

LOBlCOLXilS .... 396 

maculicollis .. 387 

mandibularis .. 392 

nielaaornuH .... 397 

METALbICUS .. 394 

Minus . 392 

nigricollis .. .. 389 

nigripennis .. 389 

ochropus .. ., 382 

odewahnii .. .. 383 

ornatus. 385 

puberulus .. .. 387 


pubescens .. .. 391 

piibicollis .. 387, 301 
pulchellus ., .. 385 

piiJK'ticollis .. 397 

punctulum 387, 398 
PYOiDiALie .... 395 

quadrutipennis 390 
rotundifonnis .. 398 

rurt(K)llis .. .. 385 
lUTPiMANUS .. 398 

scitulus.390 
80ULPTIPENNI8 399 
Hcmiuiilum .... 397 

sonnius. 385 

sobrinus .. 390, 397 
stiiatopunclutuB 390 
subaeneus ., .. 388 

SUBARMATUn . - 396-7 


subinetallescens 390 

Bubsimilm .. .. 389 
81TBSUTURAUI8 399 

tibialis. 386 

TRAKQUltUU8 . . 398 

tropicus ,. .. 397 

vagans. 398 

venufttus .. .. 390 

vicarius .. .. 399 
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Ditropidus rigilans 39G 
viridiaeneus .. 394 

whitei .. .. .. 391 
Dodonaea viscosa 329-30 
Dolicbochtis tetra- 

stigma. 322 

Drimostoma alpestrift 157 

beJmsi. 157 

aioutanum .. 156-7 
tasmanica .. .. 142 

Dryptinae. 116 

Dryptini.115,120 

Duiburea madrepori- 

formis. 265 

Dura. 475-6, 488 

alba. 488 

bieolora .. .. 489 
brunneostrigata 480 
marginepunetata 

488-9 


oclirias. 

pratti. 

PRIO>rODBSMA 
Dyseolus auRtra:lis 


488-0 

488-9 

488-9 


153-4, 

178 


dilatatus .. 153-4, 178 
Dusmachm mdiff 186, 189 
Dystrichotborax .. 153 

plaeidus .. .. 155 


Ecca ptogenh4S feron- 

oidefi . 162 

Ectroma .168-9 

Bk4y<;he semi-bullata 248 
til berculi pen n is 248 
Edniondia sp. .. 290, 353 

Egini. 116 

Eblersia. 101 

ferrugined .... 101 

Eklonia .91, 108 

radiata. 102 

Elaphodes .... 387, 400-1 


haemorrhotdatjs 

400 

HALTICOIDES . . 401 

RHIJ50BIODES . . 400 

vulpinns .. .. 392 

Elapbrinae. 116 

Elateridae .. .. .. 378-9 
Embolophora .. .. 181 
EncrinuruR duntroon- 
ensis . 271 


mitehelli 267, 270, 550 
silverdaleuBis .. 270 

Enome . 475-6, 490 

ampin. 490 

antennata .... 490 

. ,, 490 


Entada 
Entolium aviculatum 

290-1, 366 

sp. 290, 356 

Epacris purpurascens 404 
Eplnppium albitarsis 

507, 522, 528 
tboraeiiim 622, 525-7 
Epicoina tristis .... 499 

Epistonientis .. .. 222 


Epuraea . 377 

Ereinopliila. 334 

lati folia .. 329, 335-6 

EremostaebyH lacin- 

iata. 319 

Erigeron. 4(M 

linifolius .. .. 404 

Eriostemon Crowei 473 


laneeolatus ., 473 
Er>4hraGa australis 564 
Pbicalyptus eoriacea 175 


salignn. 319 

sp. 447 

Eucnernidao. 378 

Eudalia. 322 


Eulepis capliontis .. 468 

pyrrhiiH tibkrius 468 
sempronius .. 468 

Enomplialus .. .. 369 

CARRauLExais 290, 360 
cern .. .. 290, 360 
pentangiilatus 290, 
360 

sp. 290 

Eupatorinm canna- 

binuni. 666 

gland ulosum 318 
Flupliyllodineae .. 33 

Euploea. 216 

Euproetis 475-6, 481-2, 
484, 488 
AOTf)B .. .. 483, 486 
AOAKOPA .. .. 483-4 
amphideta .... 482 

ardada . 486 

arrogans ,. 483, 486 
baliolalis .. 483, 487 
chryHophaea .. 484 
chrysorrhoen .. 483 

crocea .. .. 483, 486 
edwardsi .. 483, 486 
epaxia .... 483, 486 
epidela .... 483, 486 
ericydes .. .. 485 
euryzona .. .. 482 

habrostola 483, 486 
holoxutha .... 485 
KTMNrous .. 483, 486 
idonea. 483-4 
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Euprociis limbalia 483, 
487-8 

lucifuga .. .. 483-1 
marginalia 483. 487-8 
uiphobola .. 483, 488 

pelodea. 499 

purq .. - • 486 

pyrauatia .. .. 483-4 
Hcotochpta . * .. 484 
8TENOMOUP1U 483-4 
subnobilis .. 483, 486 
Euprosopia puncti- 

facies. 203 

Eurylyehnus ., 124, 128 
femoraliB .. .. 128 

Eurymedma picta 101-^ 
107 

Eurysyllis. 102 

tuberculata .. 102 
Euthenaros .... 132, 138 

cornea.. 139 

NIGELtiUS . . . * 138 

promptus ,. .. 138 

Euscbemon. 216 

Eusyllidae .. .. 90, 102 

Eusyllis. 100 

Bvusora ., .. 475-6, 492 

Clara . 492 ^ 

collucena .. .. 402 

Exogonea . 90 

Exogoneae .... 102, 107 

Eavosites . 270 

basaltica .. .. 548 
gothlandiea .. 648 
multitabulatn .. 648 
Fenestella sp. .. 293, 342 
Feronia vilia .. .. 162 

Filicium. 329 

Fiatulipora inerostans 366 
MIOHOSOOPICA 290, 366 
Flindersia maculosa 447 

Floribundae. 261 

Formica fuliginosa 626-7 
Fornax parvoniger 378 
Fragraria indica .. 404 

Fueanus aouminatua 447 
persicarins .. 447 

Galin^toga parviflora 666 
Gattiola apectahilis 108-9 
Geijera parviflora .. 447 
Geometndae .. ,. 474 

Geosargus ap. 622 

Girvanella 290, 338, 364-5 
Glaphyropyga anstral- 

iaaiae /. 189 

Glossopteria 291-2, 301, 
306, 309, 311, 315, 631 
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Gnathaphanus 131-2, ^0 
adelaidae .. .. 132 
herbaceua .... Ill 
improasipenuis 320 
licmoideB .. . ^ 320 

S hilippenaia .. 320 

osyllis zonata 90 
Gomphoceras sp. 290, 3(J3 
Gooaeniaeeae .. .. 329 

Gorgodera . 602 

Gosseletina australis 

290, 357-8 
australis var. 

ALTA .... 290, 357 
MAOKAYi .. 290, 358 
SCOTTI .. 290, 358 
Granigerinae .. .. 116 
Grapbipterini .. .. 117 

Grevillea punicea var. 

0RA8fiIK)LlA .... 201 

Grevillia striata ,. 447 

Gynocardia odorata 460, 
459 

Gyroceras .. .. 290, 363 

Habrophyixa 476-6, 481-2 
euryzona .. ,. 482 
Hakea leucoptera .. 447 
mierocarpa .. 261 

saligna. 262 

saligua var. an- 
oustipolia .. 261 
Hallopora frutioosa 

290, 367 

Haplaner .... 131, 137 

velox. 137 

Haplopseustis .... 475 

Haplosyllis. 100 

Haptoncura ocularis 377 
Haptoncus tetraqrmus 377 

Harpalinae. 116 

Harpalini .. 116,119,131 

Harpalus. 139 

alterf^ma .... 320 

australis .... 135 

illawarenBu ., 132 
inornatus .... 136 

melanarius .. 320 
moeetuH ...... 134 

patruehules .. 132 

promptva .. .. 138 
quadratieoUis ,. 160 
mndiememis ., 132 
verfkolis . - .. 137 

veiitigialis .... 178 

Helaeinae ...... 231 

Helaeus frenehi .. 229 

gilwl. 229 

iiATiroiiios .. 229 
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Helichrysum semipap- 
poHum .... 329, 333-4 

Heliolites. 270 

Helluouini. 120 

Homerobiidae .. .. 540 

Hemilexis . 443 

Hehilexomvja '' •' 443 
• ABHUPTA .. . * 443 

Hemimetabol4 .. .. 200 

Heracula .. .. 475-6, 488 
discivitta .... 488 

leonina. 4S8 

Hermetia albitarsis 522 
illucens .... 522, 627 

sp. 522 

Hesperidae. 471 

Heterakinae. 569 

Heterakis. 669 

maculoaa 562, 669-60 
Heterodendron 448-9, 451, 
465-9 

diversifoJiu 448, 450 
oleaefolia 447-60, 469 
Heteroneura ., ,. 215-6 
Heteronympha miriflca 631 
paradelpha .. 631 
holandn .. .. 472 

Hevea . 467 

brasiliensis .. 459 
Hexacrinidae .. .. 291 

Hexagonella .. .. 366 

Hiletini. 116 

Hispalis . 136 

Histeridae .. .. ., 377 
Hololeius nitidulua 322 
Ilolometabola .... 206 

Holoparamecus caul- 

arum . 378 

Holostomatidae .. 500 
Holostomum .. 600-1 
cinctum .. 500 

cornu . 500 

tiHPENS .. 500-1, 603 
simplex .. 500, 503 
vanabile .. .. 603 

HomcUota . 376 

Homoptera.181-2 

Homothes.164-6 

elegans. 165 

emarginatuB .. 165 
guttifer .. .. 

mioana . 165 

>frciKH. 165 

parvicolUs .. *. 165 
rotundatus .; 178 
sericeus,, .. .. 165 
utcinuA .. «< 165 
Hoplodonta viridula 6^ 
Hormochilus. 169 
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Hormochilus monoch- 

rom . 162 

Howea. 566 

Be^mareana .. 566 
Forsteriana .. 564-5 

Humea. 364 

casHiniac'^a 329, 353 
Hydrophilidae .. .. 116 
Hydropsyche colonica 209 
Ilylorm .. - • 532, 530-7 
Krausei 537, 539 

Hyocis. 223 

bakewelli .. 223, 225 

bicolor. 223 

MINOR. 225 

nigra. 225 

occidentalis .. 223 

pallida. 223 

pubeseens .. ,. 223 

sub-parallela .. 223 

variegata •. • • 223 

Hyolitea sp. .. 290, 363 

HypauJax. 230 

Hypharpax .. 131, 133-4 

aereus.134-5 

australis .. 134*5, 320 
inomatus .. .. 134 
latiusciiluH .... 134-5 
nioeatus .. .. 134-5 
novae-hallwndiae 134 

peroni.134-6 

puncHvauda •. 134-6 
. Hypolimnas alimena 469 

bolina. 409 

INOPINATA ... - 408 

Hypsidac. 474-5 


IciitljybotuB hudsoni 207 

Icta. 476-3 

fulvioeps .... 477 
TANAOHS .... 477 

IdacarabuB. 139 

flavipes. 178 

troglodytes .. 178 

Idim . 171 

motsim . 172 

Imaua. 488 

marginepmctata 489 

ochriaa . 489 

indigofera galegoides 

458-9 

Inopus . 532, 534 

despectm .. .. 534 
Iropoda .. .. 475-6, 494 
rotundata .. ,. 495 
Isole|>i8 supina .... 260 
lasona egiata ., .. 469 
egista bowdepia 469 
egists gaberti .. 469 


Pago. 

Isgoria egista u£BB1- 

OINA.4(i9-70 

egista propinqua 469 
egista saznoana 469 
egista scyHaria 469 
egma shortlandica 469 
egista vxTiBNSis 

469-70 

Itamus . 186, 259 

eUcetas . 259 

plmiceps .. .. 196 

sgdnegenm .. 258 

Ixodea. 334 

achilleoides 329, 333 4 

Jacaranda.35, 41 

ovalifolia .. 34, 204 

Kennedya rubicunda 473 
Keteleeria japonica 5t>5 
Kocliia STRIATA 290, 363 
Koninckophyllum .. 341 

inopinatura .. 341 
Xyllinga monocephala 564 

Lacida postica .... 494 

Laeipa. 475 

Lacon alternam .. 379 
guttatus .. .. 379 

maculatus .. . ■ 379 

variabilis .. .. 379 

Lacordairei anehomen- 

oides. 178 

erichsoni .... 178 

Lacordairia .. .. 166-7 

argutoroides .. 167 

calathoides .. 167 

Laeiia. 475-6, 498 

eoenosa .... .. 498 
eremaea .. .. 498 

obsoleta .. .. 498 

ontracina .. .. 497 

Ijaemostentis .. .. 164 

oomplanatuB 117, 1G4 
Lagarinus .. 632, 536-7 
paradoxus .. 537, 639 
pausleni .. .. 639 
Lagarus .. .. 632, 636-7 
pausteni .. .. 539 

Lathridiidae. 378 

Lathynis. 33, 440 

Lebia calida .. . ■ 169 

civtca . 169 

pieipennis .... 322 

Lebimae. 110 

Ijebiini.120, 170 

Lebiomorpha .... 168-9 

civica . 169 

LecanoMBrus .. .. 137 


Lecanomerus tnargin- 


atm . 137 

nitidus . 137 


Legumtnoseae .. 329-30 
Lreiopteria australis 290, 

Leperina burnettensis 377 

_ •__ rirtTi*/ 


cirrosa. 377 

moBtersi . 377 

Lepidodendron .... 289 
australe .. 291, 315 
veltheimianum 315 
Lepidosperma Neesii 261 
quadrangulata 261 
tetraquetrura .. 261 


ijeptaena analoga 369-71 
rhomboidaliH .. 549 

Jjeptooeridae .. 205, 209 
Leptocrkeria hinotata 491 
Leptogaatrus .. .. 238-9 
apiformis .. .. 239 

OYANEUH .. .. 239 

.. .. 238-40 
OOCIOENTALIS . . 239 

Leptolognia 277-9, 281, 
284 

Leptoperlidae .... 207 
Leptopodus subgaga- 

tinus. 178 

Leptospermum .... 166 

Lestignathus .. ., 166 

cursor.166-7 

FOVKATUS .. .. 166 

simsoni.166-7 

Lencoma. 475 

hipparia .. .. 492 

Liburnia. 181 

Licininao. 116 

Licinini .. 116, 120, 166 
Licinoma .. 223, 237-40 
ABRHJA .. 240-2, 244 
aerea vaj*. com- 
boyncnsis .. 241 
ungustieollis 241, 244 
APAS10IDE8 241-2, 244 
comnjoda .... 244 

cyclocollis .. .. 243 
elata .. .. 238, 243 

gilesi . 243 

MERIDIAKA 242, 244 
montioola 238, 241, 
244 

nitida 237-8, 241, 243 
nitidissima .. 243 
nodulosa .. .. 243 
pallipes .... 243-4 

punctadatera .. 238, 
240, 244 
sylvicola .. .. 244 
tasmanica .. .. 243 
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Pa^. 

Ijiciaomu thuncata 24J-4 
victoriati .. .. 243 

violacea 238, 241, 243 
Limnastiti pilosus .. 321 

Liparida^. 474-5 

Litliostrotioti 340-1, 364, 
367, 370 

sp.200, 339 

stanvellenssc .. 341 
Littorina filosa .. 362 

Loiium tomulentuin 531 
Lorocerinae .. . * 116 

Loxandrus . 162 

^(aj?atiiuis 152, 178 

Loxoneum. 360 

Loxonema 7 280, 2(H), 362 
babbinboonenhiti 290, 
362 

lefevrei. 200 

ruKiltira .. .. 362 

sp. 290, 362 

Imeilia .. 472 

lucina. 203 

aerenisBiina .. 472 

aericata . < .. 203 

aolaia. 203 

Lyeaenidae ,, 468, 470 

Lychnm .128-9 

Mtranffulatuif .. 129 
siriatuluf* .. .. 129 

Lymantria .. 475-6, 490 
antennata .. .. 490 

aurora . 490 

binotata ., .. 490-1 
monacha .. .. 490 

nephrugra plia 490-1 
reduf'tu .. .. 490-1 

tiirmri. . 490 

Lymatitriadae .... 474 

antilco .. 196 

Macrocheilua fllt>8U« 

289*00, 362 

sp. 290 

Matirociiilinu .. .. 291 

Mmfroperas .... ,. 239 

Macropus jj;ifi:antGU8 328 

major. 328 

rufu8. 328 

Macrozamiu 424-9, 432, 
439-40 

Frazeri .. .. 426-8 
Miquelr .. .. 426-7 
Pcrowakiana .. 426 
spiralis ,. 424-9j 440 
Mallophora ni^tarais 

238 

Malvastrum triouspi- 

datum. 664 

Man^ifera indira .. 319 
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Mauihot. 

457 

utiliBBiina .. .. 

425 

Martinia bj) .. .. 

291 

Martynia lutea 

180 

Masoreinae. 

no 

Mecodema ta.smunieuin 


129 

MeGoptera. .. ll(j 

, 20() 

Meeyclutliorax.. .. 

152-3 

ambi^uuB .. .. 

153 

Mocynotarsus ziczav 

381 

Mepraloptera .. .. 

206 

Meffaristerus .. 

135 

indicm . 

321 

stenolopfiohfea 

321 

Melaleuca leucaden- 


dron var. albida 221 

MelanodiscuB ., .. 

329 

Menbarchub .. .. 

229 

IMPRESBO-S L'LCATUB 


230 

Menephilus coerulcBmiB 


231 

l»OKOICX)LLIS . . 

231 

Merista. 

543 

plebeia 543-5. 550-1 

tonnesseensis ,. 

644-5 

Meristina. 

266 

australis .. . . 

272 

tumida. 

272 

Mbrizodini .. 119, 139 

Merizodits. 

139 

anKUsticollis .. 

139 

Mesembryantbem urn 


australe .. .. 

564 

Metoponia .517, 

532-4. 

536, 538-9. 

541-2 

despectus ., .. 

632 

flavicaput .. . . 

532 

OKMIKA .. 532, 536 

herbescens 

532 

obscurivenlris .. 

542 

prisca. 

539 

nibriceps ., 

500-9. 

611-2. 514, 532, 

534-0 

. 

542 


vdffanH .... .. 542 

vicma . 539 

Metnini. 117 

Metriufi. 117 

Metura eionprata .. 318 
Micbelinia tenniacpta 

290, 341, 369 

8p.290 

Miarixys. 116 

Miorochrysa .. ., 515 

polita. 522 

sp.. .. 522 

Microlestes ., 170, 176 
humeraUs .. .. 176 


Pw. 

Microleatca yarrae 176 
Mi^adopini 115, 119, 121 
162 

Mimosa. 36, 331 

Mimoseae . . 32^ 33, 36, 
329-31 


Misceluft moriot'ormis 322 
Molonoia .. .. 543, 546 
EijKGANS . 547 


Monocropidius alpicola 

379 


uphiloidcs .. .. 379 

breviceps .. .. 379 

dolaHua . 379 

eveillardi .. .. 379 

matttersi .. . . 379 

miaur. 379 

rubicundus .. 379 

Monticulipora .. .. 366 

Monoxylabis .. .. 445 

Mono lonijipenniH.. 321 

Morioninae.. 116 

Mormolycini. 117 

Morova. 214-6 

Bubfasciata .. 214-5 

Mourlonia. 357 

obnata .. 290, 357 
«p, .. 290, 357, 359 

Miirchisonia sp. 290, 360 

Mydaidae. 506 

Myiochrysa Bp. .. 522 

Myoporineae.. 329, 334-5 
Myoporum .. .. 334, 336 
scTTatum .. .. 335 
Borratiim var. in- 
Bulare .. .. 329, 335 
Bcrratum var. vis- 
cosum.. .. 329, 335 

Mystropomus sub- 

eostatus .. .. 117 


Nasonia br^ viconiis 446 

NatioopsiH. 369 

brevis^dr a .. 290, 361 
grlobosa.. .. 290, 361 
OBLIQUA .. 290, 362 
Nemaplossa .. 132, 137 
atriocpB .. .. 138 

bicolor. 137 

brevis. 137 

raasterHi .. .. 137 

minor. 138 

OBTtTBA .. .. 137-8 
taamanica .... 137-8 
verticalis .. ,. 137 
Nematodes pubescenB 378 
NemoteluB pantherinus 

622 

fip. 522 

ulisrinosuB .... 522 

















































IKDSS* 


*n. 


Page. 

Keoitamue .. 185-0} 189r 
197, 251, 259 
abditus .. .. 189-91 

. 259 

annatus ., 187, 189, 
194-5, 197 
australis ., 187, 189 
brunneua .. 180, 195 
caliginonus ►. 199 

clarijHJs 4. 187, 189, 
197-8 

c.yaiiurus .. .. 186 
tfivaricatuH ,. 180 

flavicinetus 189, 192 
fraternus 189, 193-4 
gibbonsi .. . . 189 

gramlnU .. .. 202 
hyalipennis .. 189 

maculata .. .. 197 

MAOULATOlDErt . . 189, 
197-8 

ma<ailatus .... 201 

margitis ,. 189, 198-9 
mistipes .. .. 202 
planiceps .. . . 196 

8ET08U8 189, 199-200 
sgdnegenm 189, 191 
258 

varius. 193 

vittipes .. 18ti, 189, 
194-5 

volaticus .. .. 187 
vulgatuH .. 193-5,197 
Neopollimsa villom 444 
Nicotiana alata .. 566 

Nioda fmiformifi . . 496 

Nissolia. 33 

NiteUa . 206, 209 

.Nitidulidae. 377 

Noctuidae. 474-5 


Page. 

OcQodus lugubris .. 378 
tridentatus ,. 378 

Odacanthinac .. .. 116 

Odacanthlni 116, 120, 164 

Odonatu... 206 

Odontomyia. 506 

angulata .... 522 

argentata .. 522, 525 
liydroleon .. 522, 524 
omala 523, 525, 527 

tip. .. .. 52.3 

tigma.52b 

viridula .. 523, 526 
Odontopleura liowiiing 
ensis .. .. 270, 546 
parvissiuia 270, 546 
Odontopsiluw .. .. 445 

Odontosyllis.. .. 105. 107 
ctenostoma .. 106 

detecta .. 105-6, 108 
fiilgurans .. .. 107 

freycinetensis ,. 107 

glandulosa.. .. 107 

hyalin a .. .. 106 
suteri , .. 102, 107 

virescens .. .. 106 

Oecetis. 209 

unicol<ir .. .. 200 

Olene. 475-6, 496 

basivitta .. .. 496 

mendosa .. .. 496 
OiiiGERiA .... 475-6, 480 
hemicalla .... 480 

Oliuga. 209 

Ommatituf leris .. 186 

pilosus .. .. 186 

OixiolipuB eoernleus 240 
cyaneipeuniH .. 240 

gnesioidea .... 240 

PUNCTATO- 


Orgyia ceylanica .. ^4 
ludfkmgii .. 494 
rctinopepla .. 499 

Orthis australis 290, 293, 
346 

mielielini .. ., 346 
resupinata 290, 293, 
345, 368, 370, 550 
striatula .. 643, 550 
Orthooeras^ sp. 291, 363 

Ortliogoniiii. 117 

Ortlmrrhaplia .... 505 
Oiliiototes crcuistria 200, 
293, 342-3, 368 

Ospidu.s. 231 

chrysorneloideri 231-2 

gihbus. 232 

MAJOR ., .. 231-2 

]>ar<)psoides ., 231-2 

Oxalis. 25 

Oxyeeru nieigenii 523, 526 
uiorri.sii .. .. 523 

Bp. 523, 626 

triliniata .. 523, 526 
Oxgpodii analiH ,. 375 
Ozaenini.117-8 

Pachvgaster ater 510, 523, 
525-6 

leachii. 523 

meromelas.. .. 523 

Hiinutis.sinwt 511, 515, 
517 

minutisBiiiiuB .. 523 
oi’bitalis ., .. 523 

piui .. 51J , 523, 527 

sp. 523, 525 

tarsalirt . , .. 523 

Pat' 1 lytnichelua ob- 

longUB. 320 


Nonacris .... 532, 536-7 
transequa, ^ .. 537-8 
Notanatolica .. .. 209 
Notodontidae .. .. 499 

Notolea limbata .. 249 
Notonomus . .. 152, 163 
chalybeui^ ., ., 163 

etTiues. 115 

pararelomorplms 115 
pliilippi .. .. 163 
pojitulus .. .. 163 

tiiberh audus .. 163 

Noiophiluff . 135 

Notophoyx iiovae- 

hollandiae .. 500, 603 
Nuctilana sp ,. 290, 353 

Ocbrogaster eontraria 499 

Oohroa . 33 

Oeneria heliaspis .. 499 


SULCA.TUK . . 

240 

Omophroninae 

116 

Oniscigaster .. .. 

208 

Oodes. 130, 

. 168 

modestus .... 

168 

Oodinae. 

110 

Oodini .. 115, 120, 168 

Oopterns.. .. 139, 

141-2 

clivinoidcH 

130 

Ophryosternus 

150 

Ophyra analis .... 

203 

nigra. 

444 

OrbicuToidea nitida 

360 

Orra gladiatca* t, 

328 

Orgyia .. ,. 475-6 

, 493 

anartoides 

493 

antiqua .. .. 

493 

ATHlilJPHORA . . 

493 

australis.. .. 

403-4 

canifmcia .. .. 

494 


P'amboriiii. 119 

Panageinat* .. .. 116 

Fhinageiiii. 120 

PtttUlgfHlS . 116 

Panenka muliiradiata 355 
PORTKRi .... 290, 366 
Pangium ediile 425, 450, 
457-0 

I’aninilaria sp. .. 457 

Papilio iMa<*l(Mivaiius 470 
inat*]aa>^anuB jn- 
StJI.AXA .. .. 470 

Papilionidae. 470 

Park i a. 331 

P'aralkdodon .. .. 353 

argutus. 353 

CARNET .... 290, 353 

Paramesius .. .. 443 

Parata bilnnata .. 471 

Paromalus planieeps 377 




































xvii* 


XKSJUt. 


457 
468 
116 
407 
114 
176 

322 

323 
178, 323 
120, 176 


Pi^* 

Paromalus umbilicatus 377 
victoriae .. .. 377 

Faraotmia. 214 

Fassifiora Herbertiaua 

453 

quadran^lariH 

HP. 

Fekcini.. 

Felecorrli.yncbus , 

Pelopliila . 

Fentajronica .. . 
olivaceuht .. . 
vittata • .. . 
vittipeuniH 
Fentagottieini - 
Pentamerm galeaias 549 
PBftCODEKMD(S. . .139-40 

NKiBK . 140 

PercoBoma .. .. 124,129 
carenoideH .... 129 
sukipenuc *. .. 129 

Ferigona ..146 

australica .. .. 322 

nitqicepH .. .. 322 

Periiscoxiinaa .. .. 116 

Ferlaria. 206 

Persoonia lucida .. 531 

Phaexmis faHcieulata 224 
Plianerotrema am- 

tralis . .. 290, 369 
aufltralis var. alta 

290, 359 

BURINDIA. V. 

PhafiQolarctuM cinereuH 

328 

PhaHColomys mitclialli 328 
PhaaeoluB lunatua .. 467-9 

Ph<^idole . 376 

Phomta .... 162, 156-7 
australis .. .. 167-8 
OONVBXA .... 167-8 

helmsi. 167 

melbouiTiensis.. 167 

montana .. .. 157 
TASMANICA . . 167 

PMlU'psia grande .. 363 
robusta .... 290, 363 

BP. 294, 363 

Philonthus aeneus .. 376 
chalj^beipennis 376 
Philophloeus .. 170-1,173 


australis 
BIVITTATUS .. 
confertuB .. .. 
distinguenduB 
eucalypti .... 
eucalypti var . 

tasmanica . 
moestua .. .. 

luyrmecopliilus 


172 
172-3 

173 
171-2 

171- 2 

172 

172 

172- 3 


Page. 

PUilophioeus obtusuB 172-3 
ornatus .. .. 172 

8IM80N1 .. .. 172-3 
sydneyensiB .. 173 

truncatUB .. .. 172 

Phloeodromus plagiatus 

322 

Physocratopbini .. ^ 120 
Fiiiophilus i?randicops’‘375 
maBtersi .. .. 376 

trapezus . .. 375 

PinuB silvestris 525, 527 
PionoBvliin .. 90-1, 94, 
103-4 

compucta .. .. 90-1 

dlyaricata .. .. 104 

MELAliKONKPiiKA 

103-4 

iveismanuoides 104 
weissmanui .. 104 

Pisouia Brunoniana 180 
Plagiotelmn irinum 165 
opalescens .. 165-0 

Pianetes . 113 

australis .. .. 113 
Planipeuuia .. .. 206 
Platyceras sp, ., 290, 362 
Platycilibe brevis .. 226 
INTBGRIOOLUS.. 226 
' Platgnus marginicolUs 

322 

PUtmoma . 377 

bipunctatinu .. 377 

completum .. 377 
convexiiiaculum 377 
Plectoptera .. .. 206 

PlectroBcelis ., .. 401 
PlefophgUum culkni 338 
Pleurotomaria sp. .. 290 

Poa flava. 467 

PoecUuB iridescens.. 163 
iridipeunis .. 163 

Polyohaeta phanero- 

cephala. 90 

PolydtfiB hrevieorniH 151 

Polylobus. 376 

apicalis. 376 

fmmola .... 376 
lon^fuluB .. .. 376 

palUdipennis ,. 376 

palUdkrmimr .. 376 

^cmw>. 370 

paradOTm 

102 

Polystichtts .. .. 113 
Polystlgnm vitticolle 378 
Poijera lutea .... 381 
Porcellia pearai 290, 358 
PortbOsia .. 4T5-7, 48-2 
eeatharta .... 478-9 


Portbesia aliena 
anaeauaia • 
coliucem . • 
euthysaua .. 
iimbriata .. 
galactopiH .. 
hoioleuca .. 
iiTorata 
lutea .. .. 


Pa 

.. 47 
.. 481 

.. 492 
.. 478 
.. 478-9 
.. 478-9 
.. 481 
.. 499 

478, 480 


HfiJbAMtfAPUKH 


478, 

480 

478 

478 

478 

47V 

485 

478-9 

478-9 


mclanosoma 
mioita .. .. 
par^oxa .. 

Bimiiis .. ... 
subnobibs .. 

TRI8P1LA . . 
XUTHOPTERA 

Pusidonieila. 354 

sp. 290, 349, 364 

BubMulcata .... 354 
Potamopyrgus sp. 206 
Procorduiia grayi 208 

smitbii. 208 

ProductuB aculeatuH 370 
burlingtonenmif 370 

Cora . 370 

fimbriatus .. ., 370 

flemiugii ., ,. 370 
eiganteus .. .. 343 

hmispbericuB 290, 
343, 368 
hemiaphaericus 
var. ^mteaa 343 
lougispinus 293, 344, 
368 
290, 344, 
368 
... 370 
290, 344, 
368 
370 


muricatus 

punctatus 

pUStuloSUB 


BcabriculuK 
semireticulatus 290, 
344-5, 368 

sp. 290 

undatuB v. .. 370 

Fromachus. 260 

doddi. 2604 

Promecoderus .. .. 124 

baaai .. 125 

brunnieomis .. 124-0 
bninuioornis var. 

ovicollie . / .. 126 
cordicoUis .. 126 
CtXPRESCKKS 126, 127 
ouBvipsis.. .. 126-6 
degmer ...... 126 

©lagans.. .... 125 

giobosuB .... 126-6 

bOMtns.. 126, 127 
































IHPSZ. 


xriii. 


Page. 

PromecoderuB mastersi 

m 

modestuH .. 126, 178 

uvicoiliB. 120 

PLEBIUH . . 125, 128 
«ubdepreBBUiB 125.i 

128. 178 
tasmanicu£ .. 124-5 
127-8 

viridiaeneus .. 124-5 
Prosopoppoaus .. 162, 169 
austrinus .. ,, 169 
boieduvali ,, 169-60 
eora(uuu&.. .. 100-2 
deliefltulus.. 160, 162 
loveipenuia 160,162 
iiarpaloiden .. 159 
insperatuH .... 160 

LEAi.159-60 

monochrous 160, 162 
nainoyensin .. 160 

nitidiponniH .. 160 

occidentalis .. 160 

oodiformiB ., 160, 162 
PUNCn^IFERUB 159,161 
quadratieolUs ,. 160 

reichei. 160 

rubicomiH .. .. 159 

suBpe<^ta .. .. 160 

TASWCANICUS 159, 161 
yarrensib .. 159, 162 
ProBoxylabiB .. .. 445 
PICfTIPENNlS . ^ 446 


Proatantbera Behiiana 



263 

debilis .. .. 

.. 264 

DENSA .... 

, . 263 

marifolia .. 

.. 26il 

rhombea .. 

.. 263 

saxicola.. .. 

.. 203 

saxicola var. 

major 

* 

264 

saxicola var. 


MONTANA 

.. 203 

Prmius persjca var. 

dianthiflora 

.. 203 

sp. 

.. 457 

Pmlis securis .. 

.. 498 

Pselaphidae .. .. 

.. 376 

PSKUDKMBOLOPHORA 181 

MAOLKATI . . 

.. 181-2 

PaeudoceneuB .. 

162, 103 

aolieituB . .. 

.. 168 

PMUdomorphini 

120, 177 

Pseudozaena orientalia 


117 

PailonothtKf. , .. 

.. 186-6 

ovalia .. .. 

.. 136 

Payobina .. .. .. 

.. 217 

PwROGinmrs .. . 

. 139-41 

HM)B08trS .. 

.. 141-2 


Pa^re, 

Pfcerocyrfctts airBuscucKs 

141-2 


8TRIATULU8 

.. 141-2 

taamanicua 

.. 141-2 

Ptbroomus 119, 

162, 155 

. .. 

.. 156 

Pterohelaeus.. 

.. 227 

abdominalis 

.. 227 

ajronus . .. 

227 

areanua 

.. 228 

hagotenaia .. 

.. 227 

broadhoi'sti 

.. 227 

dispar.. .. 

.. 227 

dispersus .. 

.. 227 

fraternua ., 

.. 227 


.. 227 

hepaticm . 

227 

INTERRPPTIIR 

.. 227-8 

memnonius, . 

227, 229 

NODIOOSTIS 

.. 228 

OBU)NG08 . . 

.. 228 

ovalia .. ., 

.. 227 

paacoei 

.. 227 

peltatus ., 

227 

piceus .... 

.V 227-8 

planus .. .. 

227 

pruinosm .. 

.. 227 

raueus .. .. 

.. 228 

servue . .. 

.. 227 

aub-punctatus 227 

tenwatfiatuH 

.. 227 

tristia .. .. 

227,229 

Pteronites subpittinani 

290, 353 

tanipteroides 290, 353 

Pterophyllum .. 

.. 424 

Pterostichinae .. 

.. no 

Pterostiehini 113, 115, 


LJ.Ot 

119, 152 


Pterostichm coraclnm 

162 

dieraencnsis .. 162 
Ptarosydne arborea 181 
formofia 108 
109 

pUctorhymha 108- 9 


spectahilia .. 108 
Ptycompbalina sp. 290 

PtycowiphaluB .. .. 356 
GUhhmt .. 290, 356 
Puffnm pleurodon 346 

Pultenaaa. 386 

farmgrinea.... 262 

villosa ,. .. 262 


villosa x^ar. latiMia 
262 

Pycnooentria .. .. 209 

Pyralidae.474 

PyraUdidfie .. ,. 216-7 
PyreUia naronea .. 203 
Pyponota festive ., 205 


Pythiopsis 


Paare. 
277-9, 284 


Quedius ruOcoJUs .. 375 


Redoa.. 


475-6, 492 


subm^Kinata* • 492 

transiens .. #. 492 
Reticularia lineata 370 

Retzia haulci .. .. 547-8 

boucbardii .. 548 
cf. ulfitrix .. 290, 351 
salteri ..' 643, M7-S 
Rhabdotoitamus .. 186 

brunneus .. 186, 195 

elaripes . 197 

gramihis ., .. 202 

iuutuB. 189 

iividuR .. ., 189 

mistipes . . ,, 202 

rufiticanuB 189 

voiaticus .. .. 189 
RhabdotuB .... 152, 162 

florid 08 .. .. 162 

reflexuR .. .. 102 

reHexus var. florida 

162 

Rha<?opterift 292, 298-9, 
315, 337 
intermedia .. 297-8 

roemeri.298 

PhiptdoiTulla australis 

346 

Rhizobius vcntraiis 400 
Rhizophyllum inter- 

punctatum 1(57, 650 
Rhodoneura .. 214, 216 

scitaria.214 

Rbopaloeera ., .. 217 

Rhynchoneila .. 268, 287 

cuboidew .. .. 276 

plenrodon 275, 290, 
346, 368-9 

HP. 290, 346 

Rhytidofrnatlms .. 152 
Rbytisternui* .. 152, 164 
e.yathoderuH .. 104 
lioplennif* ,. ., 104 
miser .. .. 104, 323 
ruprjfrons .. ,. 323 

Ricliiirdia africanu 204 
Elliottiana .. 204 
Elliottiana x 
Pentlandii .. .. 204 
Rigema fahata .. 498 

tarta . 498 

Ttilia lanceolata .. 496 
Rohinia pseudacacia 32, 
36 

Rybari^ acanthosterna 

876 
































Hybaxis atriceps 

..’‘Te 

el'e(4ri<*a .. 

.. 37 () 

Sambucus nigra 

.. 457-8 

Sanguinuiiteb sp. 

290, 362 

TRIBADIATUS 

290, 352 

Sapindaccao ., 

329, 460 

SaprolegTjia 277-9, 281-2 


284 

Thurcti 

,. 277 

Saprolegniacoae 

.. 277-8 

Sargus. 

515, 517 

bipunctatus. 

. ,.623 

cupranus 523, 526-6, 


528 

davipes . ,. 

.. 623 

fonnoaus ,. 

.. 623 

iridaiua.. .. 

.. .523 

pallipes .. .. 

.. 542 

sp. 

.. 522*3 

Sarothroerepis .. 

.. 1G8-9 

benedca .. . 

. 169*70 

calida .. .. 

.. 169 

civica,. .. . 

169-70 

corticaiia ., 

.. 169 

gravis .. - 

.. 169*70 

inf meat a .. 

.. 169 

inquinatu.. . 

,. 169-70 

luetuosa 

.. 169 

posticialis .. 

.. 169 

smvis .. .. 

.. 169 

Scaldia depressa 

.. 356 

sp. 

290, 366 

Scarabaeidae .. 

.. 378 

Scaraphitea.. .. 

123, 129 

rotundipennis.. 123 

Scaritinae .. .. 

.. 116 

Soaritini 117, 

119, 122 

Scenopidae., .. 

.. 537 

S'chellwienella crenistria 


342-3 

Schicophoria resupinata 


345, 550 

striatula .. 

.. 550 

Schleichera trijugu 450 

Schoenus Moorei 

260 

Seirpus supinus 

260 

Seopodes ., ., 

.. 176 

aterrimus .. 

.. 176-7 

boops . . .. 

.. 176-7 

flavines .. , 

.. 176-7 

griffithi .. 

.. 176-7 

mtermedim 

.. 177 

lineatm 

.. 177 

sigUlatua .. 

.. 176-T 

sgthm/ens{$ 

.. 177 

tasmanieufl 

.. 176-7 

Seirotrana crenicollis 233 

dentirollis .. 

.. 233 

MINOR ., .. 

.. 248 

proxima .. 

.. 248 


Soirotrana vieina .. ifi48 
Seminula 368-9, 544, 551 


Bubtillta 290, 352, 369 
Sericostomatidae .. 209 

Siebewlla Kftl«atus 549 

GLABRA. 549 

8ilplioznorpha 136, 177^8 
decipicns .. .. 178 

dubia. 178 

tasmanica .... 178 

Silvius borealis ,, 461 

fuUginosus .. 461-2 

mu .. 461 

indistinctuK .. 461 

notatus.461-2 

psarophanes .. 461-2 
sordidufi .. ., 462 

tahaniforntis .. 462 

Simodontufi 152,160, 158 
aeneipennis .. 158-9 
australis .. .. 158-9 
convexus .. ., 159 

eloiie:atus .. .. 158 

holomelaaus .. 158 

murrayaiiuH 159 
orthomoides 158, 178 
transfujsja.. .. 158-9 
Sirrlm^i lijnbatus .. 249 

Sisymbrinm oftidriale 666 
Sorghum. 457 


Soronia amphotifomis 

377 

Spathella sp. .. 290, 355 
Spbaerexochus minis 546, 
548 

Spllomicrus. 443 

Spirifera bisulfiaia 290, 
294, 347, 369 
BOWKmoENBis 544-6 
convoluta .... 350 
davidis . .. 290, 347 
duplieicostata 290, 


duplieostata 

348 
.. 309 

eudora .... 

.. 546 

exsuperans 

.. 351 

humerosa .. 

348 

mosquensis 290, 348, 

369 

pineuis 290, 348-9, 

pinguin var. 

369 

RLON- 

OATA .. .. 

290, 349 

pinguis var. 
rotundatus 

.. 348 

pittmani ., 

.. 651 

planomlcata 

,. 351 

plicatella .. 

., 546 

radiattis .. . 

646 

reedi ., ,, 

.. 349 


Spirifera sp. .. 290,^^ 
striata 290, 347-8 
350, 369 

STIUATO-CJaKVOl.UTA 

290,360 

subpittmani ., 643 

yaaaensis .. .. 268 

Spiril'erina eristata 371 
inacuipta 294, 351 
369 

octopUcata .. 370 

papilionac.aa ., 371 

tSporades .143-4 

sexpunctatus .. 144 

Spoi*ozoa. 95 

Stachys arvensis .. 666 

Staphylinidae ,. 375-6 
StaurooephaluR mnr- 

chisoni ,. .. 646 
Steiioloplms dingo 321 
grandicepa .. 321 

pallipes .. .. 321 
piceus.. .. 321, 323 
quinque-pustiilatus 

321 

rohuafns ,. .. 321 

sexualis .. .. 323 

Bmaragdnlus .. 321 
StcnomorpiiuR .. .. 115 

Stenoperla prasina 207 
Stibasoma hemiptera 467 
Stichonotus .. .. 121 

leai. 122 

piceus. 122 

Stigmodera. 531 

aeneicnmis .. 223 

Stipa aristiglumis .. 179 
Stomonnxus atriatiaoUip 

321 

btraparollus .. .. 309 

clymenoides .. 3.61 

DAVxnrB .. 290, 361 
Stratiomyia 606, 614, 
627-8 

anubis .. ,. 511, 623 

apicula. 620 

chamaeleon 606, 612 
potamida .. .. 524 

Bp. 624 

Stratiomyiidae 506-7, 511. 

624, 626-9, 532 

Stratiomye. 627-8 

cliamaeleon 607, 623-6 

fureata. 634 

longieornip 624. 626*7 

8p.. 624, 526 

Btrigate,. .. 524,527 
Btrigona .. .. 624 
Rtreptorbynehua <!>reni«- 
tria var. senilU 343 









































IKDSX. 


XX. ' 


Stronifvlus. 

nodularis .. .. 553 

, 553 

quadriradiatuH 5534 

tenuis. 563 

Strvtihnos Atherstonei 86 

Subula. 523 

citripes . .. 624, 620 
maculata .. .. 624-5 
marginata .... 524-5 
pallipes .. 624, 628 
varia .. .. 52^ 620 

8.vllidt-€.90-1 

Byllidea.90-1, 107 

Syllides. 102 

lonjpicOTata .. 102 

longodnata .. 102 

vSyrin^tliyris .. 368, 370 
exBuperans 290, 361 
Syllis 90-2, 94, 97, 100, 
104 

armandi. 94 

AUCJKNKKI .... 98 

elosterobranehia 96-7 
chalerohranchiot var. 

91 

compacta .... 91 

corrmcam ., 99 

corusGmB .. 99, 100 
dkiodcata .. .. 104 
diihouti0n8w .. 100 

exiiia. 91 

ferruerinoa .. 101 

fiumensis .. .. 94 

^?^acili^. 97 

hcBcagonifera .. 91 

hyaliua. 91 

kinberj?iana ,. 98 

longimima ., 97 

luRsinensia ., 94 

macrpoeras ., 91 

moniliforrais .. 9J 
nigropumtata 91 
normunnica .. 104 

oekracea .... 102 
PARTtmiEKH . . 07-6 
PBcrpiNANS .... 93-6 
prolifera.. .. 94,104 
PUKCTTrLATA . . 96 

spcmiricola .... 100 

tmniaeformis ,. 101 

THtTNOATA . . . . 94-6 
variejrata . , 91-6, 98 
vivipara .... 98 

sehra . 101 

Tabanidae 460, 466-7, 505 

Tabanua. 460, 463 

aprepea. 464 

iminaUe .... 465 


Tabanus hadim • • 465 
batekeloH .... 464-5 

brevior. 465 

brisbanensia .. 466 

crypeergthruif .. 466 

dapho ef:m .. 465-6 
dieiuenenais .. 466 

doreobimuculcUus 464 
duplonotatuB ., 464 
frofoiratti .. .. 466-7 

Mir. 


fugitivuH .... 465 

• a^ntilia. 466-7 

griaeohirsutm .. 462 

hilU . 466 

iimotabilis .... 464 
leaoopterus .. 462 

mikani . 465 

znilfionis .. .. 465 

mime . 466 

anNUTtouLusi .. 466 

neoicernumieus 465 


NaOPALPAUH ., 465 

niffriinanus .. 465-6 
pdlipennis .. 463-4 


paipalis .. .. 465 

parviealloem ., 464 
• • 46(5 

runnotatus .. 464 

spadix .466 

Tachys. 151 

bifnveatuH .. 151 
brevicomis .. 151 

oaptus. 151 

flinders’. 151 

semistriatus .. 151 

setiger . 321 

triangularis .. 321 


Taraktoffenos Blumei 459 
Teara eontraria .. 631 
coralliphora .. 499 

crocea. * ,, .. 485 
d«yfotta .. .. 486 
edwardsi .. .. 486 

erehodes .. .. 499 
farenoidea .. 497 

fimbriata .... 479 

mdeoora .. .. 486 
pttm ,. .. .. 495 

rotundata, . .. 496 


. 486 

Teooma capeneis .. 36 

radicans .... 36 

Tma anoftoideH .. 493 
pueitla . 493 


Ten^rign^dae .. 223, 230 
Tenebriopinae.. .. 230-1 

TeraphtiiB . 156 

Taraphis . 1.5(i 

armdofoides .. 157 
rndbottmensis.. 157 
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Terebra *. . 362 

Terebratuia amggdala 



347 

haataia 

.. 346 

plearodon . 

.... 346 

saUeri .. .. 

, .. 54/ 

subtilita 

.. 352 

ulatHjc 

.. 351 

Tereticauies 

261 

Tetraaonoderini 

120, 168 

Thamniseuk sp. 

290, 342 

Tkenarotes .. . 

. .. 137 

bicolor. . .. 

.. 137 

discoidalis 

138, 178 

metaUiciiB .. 

.. 320 

Thenarotidtus . . 

.. 135 

Tberapis .. .. 

.. 156 

Tberevidae .. .. 

.. 605 

Thoe fusiformia 

.. 91 

Thoracopherwf 

.. 237 

Thrips striatua 

.. 180 

Thyrididae.. .. 

.. 215-7 

Tineidae .. .. 

.. 474 

TipuUdae .. .. 

.. 183 

Tisiphono abeonn 221,53] 

rawnsleyi .. 

221,531 

Tortricidae 

.. 474 

'rortricina 

.. 217 

Trechini .. •. 119, 143-4 

frechodea , .. 

.. 143-5 

Trechus ,. .. 138, 143-() 

ator .. .. 

.. 145 

atrioeps 

.. 145 

AUSTRINrS 

144, 147 

lialdiensis .. 

144, 150 

bipartitnm 

144, 150 

Bl.ACKin RNl 

144, 149 

BKBVJ NOTATl;8 144, 


148-9 

CAttTBKI .. 

143, 147 

OASTELNAtU 

.. 143. 


145-6 

cttneolor 

.. 145 

c.oxi. 

144, 147 

dietnenensis 

143, 140 

prihbipenniK 

144, 150 

T.FAI .. .. 

143,145 

LONOlKOTATtJS 144, 


14841 

MACIjKAVI . . 

144, 1,50 

monolobns 

.. 14S 

nitens ., 144, 149-50 

PAOTFici-s 143, 145-6 

HOBtiflTUfl 143, 145-6 

rufllahrifi .. 

.. 145 

Rcapularis 

.. 148 

simsoni .. 144, 147-8 

soUdiof 

.. 146 

Buhomatclltts 

143, 


145, 147 
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INDIBX^ 


Pa^tce. 

Trechuw tasuiauiao 144, 
14^.5u 

victoriae *. 143, 147 
XrematoHpira.. ., i>4G-7 
Tribalus austraik,. 377 

kae . 377 

Trichetra iuarifiuuh8 487 
Tn<iliin«llidae .. .. 563 
Tricli^oephalm 

556 

Tricboitamus . * .. 186 

Tricboptera. 206 

Trichosoma .. *. 566 

brevicolle .. .. 566 

coltmbae .. »< 557 

Tricbaaomum lotiKicaUe 
669 

teftuisifiinufn .. 567 
TrivlioatronKybtlae 653 
Tri«bostrongylinae 563 
Tricboatron^iua .. 553 

nodalaris .. .. 553 
per^acilia .. 653 
quadri radia ttis 554 

tenuis . 563 

Tridens flavus ,. ., 457 
Trijfouothupe.. ., 170-1 
lineata. 178 

Tri>ranothop» padfica 171 
vittipennis.. .. 178 

Trinuekus darken.. 271 

Triplectides. 209 

TrochoeersB *sp. 290, 363 


i 

Tit>gositidae .. .. 

'“tr 

TropidocepbaluB .. 

181 

TrypauusylliH . ♦ .. 

101 

kroknii . 

101 

neJiardi .. ,. 

101 

taeuiaelomis.. 

101 

zebra . * 101-2, 

107 

Try plasma. 

270 

sp.290, 

341 

Turriffu tnvasli 

496 

TypoByllis .. 90-1, 

93-9 

pulvinata .. ,. 

95 

truncate .. .. 

94-6 

Ulomoidea. 

225 

Utignadia Bpecioea.. 

450 

Urocoma bdlwlalis .. 

487 

limbahH .. .. 

487 

Uropetala carovci.. 

208 

Ventilago viniinalib 

447 

Vertebraria. 

300 

Wingia.. .. .. ,. 

216 


Worthenia If eanalieulata 
357 

Xanthueneuiia zelandica 

K 

Xantbopbaea .. .. 170 

angustuia .. .. 178 
bracliinoderus 170-1 
infuBcata .. .. 170 

piluloaa .. .. 171 


Page. 

XautbopJiaea HxaxxsA 170-1 


vittaia. 171 

Xantborrboea .. .. 425 

Xenomorpha 532, 536-7 
austraHa .. .. 538 

grandicornis 533, 537 
539 

lepiiforms .. 537-8 

Xyleuteti. 210 

Xylomyia. 529 

maeuiata .» .. 515 
marginata ,. 525 

sp. 624 

varia. 525 

Xylophagus .. .. 628 
marginata .. . . 524 

varia . 524 

. 525 

Yvania koninckii 291, 358 

Zabradiia polita 524, 529 

sp. 524 

Zabrinae . 116 

Zamia. 226, 424 

Fra«in4 .. ,. 425 
integrilalia . * 425 
muricata .. .. 425 
Zapbrentis.. .. 292, 368 


eulloni 2fK), 293, 338 
sp. .. . 290, 293, 339 
sumphueiiB 290, 338 


Zupiini. 120 

Zygaenidae. 217 


(Printed off 1st March. 1921.) 























PxjAtk II. 


Pttoc. Linn. Roc. N.S.W. 1920. 



Euphyllode and Seudling of A. impieAUt (.0- (^at. 




Plate iil 



itipiuia Ci/fitsH. 2. . discolor :lh. Lea .-.-s ..if of ./, impiejva {*j (Nnt. ^i 7 e^ 





IjmvoH ot Uovorisiou-Shoots of implex a (fj. (Nut. suo). 




PliAlE 







\:a (/} i last Htjiges. (Nat. size). 



T'nor. Ijinx Sof. N.S.W, 19120. 


PIjA'J'k vht. 






















iti' ■■ i"’' 










Pkoc. Linn. So<3 N.S W. 1920, 


PsMx xvn. 























Amy^dalifphyliiwt ctha idgi-i^ n. geii. fit 8j>, 
























Fboc. Linn. Soo. N,S,W., 1920, 


Plate xxrii. 



Lower Oai lKmifmouK Fosirtih tVnui Souiertoii DitiU'iet- 














Molainoj'phosis of JSft'iopvHui nibriitps MiiCfj 





J^ROC. Linx. S<x X.S-'.V.. iy20. Plate xxviil 




I'Rui!. Ltn'n, Soc, N.>S.\V., 



1-4 Ah'toponia 


5-W iV. mbt iref'S ftlatq. 


7-11 (. hinnuyza p} isi'ii Walkvr, 
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